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FOREWORD, 

I liave beea asked to write a foreword to this Monograph which describes the 
large scale experiments in mechanical cultivation carried out by Biirmah-Shell 
Oil Storage and Distributing Company of India in Bombay, Hyderabad and Sind. 
I compty with this request with pleasure as I consider that Burmah-Shell have 
not only shown marked foresight and enterprise in undertaking this work but have 
displayed considerable public spirit in casting their bread on the waters in the hope 
that it may be returned to them after many days. The experiments themselves 
have been conducted on a scale more extensive than has hitherto been the case in 
India, and what is perhaps quite as important, the results are of special value because 
of the accurate record of costs which has been maintained. A technical Siib-Coin- 
mittee of the Imperial Ctouncil of Agricultural Research examined the results and 
recommended their publication in the form of a monograph in view of their value 
to agriculturists throughout India. 

I am aware that the agricultural depression through which the world is passing 
has produced doubts as to the value of wholesale mechanization in farming. It 
may also be argued that while the conditions for mechanized cultivation are ideal in 
countries like Canada, Australia, the United States, Argentina and present-day 
Russia, they are different in India which is largely a country of small holdings. 
On th§ other hand there are large areas in India suitable for mechanical cultivation 
and there is a definite future in India for tractors of a type adapted for Indian con- 
ditions. As a general-purpose tool, for the eradication of deep-rooted weeds, for the 
breaking up of new lands, and for other special purposes, the modern tractor has a 
value which we cannot afford to ignore. Co-operation in India, apart from credit, 
is still in its infancy, but when the co-operative principle is developed and extended 
to the sphere of agricultural production, there will be further scope for mecha- 
nization. 


T. VIJAYARAGHAVAOHARYA. 


Simla, 

The 27th July, 1934. 
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INTRODUCTION. 

Tliis moiiograpli on Mechanical Cultivation ” in India by the Biirmah-Sheil 
Company gives the history of what is probably the most extensive pioneer investi- 
gation into the costs of tractor cultivation, on a large scale, ever undertaken in 
India and describes the difficulties and obstacles which may be eiiooiintered in such 
a lengthy and extensive set of operations. It shows clearly what a large quantity 
of exceptionally valuable information with regard to tractors can be obtained by 
such continued investigation and the urgent necessity for further and continuous 
work on the same lines if India is ever to obtain conclusive data on this most im- 
portant subject. 

This investigation has had the all-important advantage of a fearless finance 
policy and although in course of perusal criticisms may be levelled at costs, 
points arise on which opinions may be divided and in some places theories appear 
to be advocated to which we cannot whole-heartedly subscribe, yet the fact remains 
that a very large amount of valuable information has been obtained by this work and 
India owes a deep debt of gratitude to the Burmah-Shell for their contribution 
to our knowledge on this subject, and the immense amount of time, expense and 
trouble w^hich has been expended on this valuable piece of voluntary research. 

We feel further that the publication of this v/ork may possibly mark the turning 
point in the attitude of India towards such voluntary research and infiiieneed by 
this example private enterprise may feel it a national duty to assist the Govern- 
ment in such work and thus come into line with other countries in this respect to 
the good of all concerned. 

WYNNE SAYER. 1 

D. P. JOHNSTON. ^ 

E. G. ALLAN, J 

The Editorial Sub-conimiUee of the Tractor Committee of the Imperial 
Council of Agrioultufal Research. 
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CHAPTER I. 

AGRICULTURE IN INDIAN-GENERAL. 

Tlie low standard of productivity from tlie land and 'the extremely poor standard 
of living of her land workers are both problems, the solutions of which are of ex- 
treme importance and urgency to India. The beginnings of agriculture were in 
the sub-tropical zones and these problems must be many thousands of years old 
going back to the days of the Moghuls and centuries before, A typical country 
scene with a man behind his little wooden plough and bullocks is similar to the 
many frescoes seen throughout Greece and Italy of the early cultivators at work 
in their fields. Agricultural India, despite the excellent efforts of the various Agri- 
cultural Departments, is in many ways centuries behind more advanced countries 
and is suffering as a result, economically and physically. Economically, inasmuch 
as a country of low yields and backward methods must inevitably be worse off 
than one which has adopted modern methods and has reaped the results of such 
methods -“physically, because the soil is suffering from lack of manure, scientific 
attention and proper ploughing. Whilst the people also suffer physically because 
with such poor soil and low yields, their standard of living is considerably below 
that of many countries in the world. It was largely on these grounds and on 
grounds which are explained more fully later that Bnmiah-Shell decided to interest 
itself in agriculture and in the lot of the agriculturist more closely than it had done 
in the past, by investigating certain problems in connection with the cultivation 
of the land and the yield of the soil. It was felt that many important problems 
bad not received from agricultural authorities and others in the past the attention 
which their importance Justified, and that as a result agricultural India and her 
people were unnecessarily backward. 
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This monograph is intended to be a history of Biirmah-ShelFs efforts to assist 
in the 'agricultural development of India, and, before considering in any way facts 
and deeds, it is necessary to consider the various reasons which led the Company 
to take an interest in agriculture. 

The first thing that occurs to the mind of the average man when he hears that 
a commercial undertaking is adopting some altruistic work is that there must be 
more in it than meets the eye and that there must be immediate profit to be gained 
by the Company. This is not always the case, and the undertaking in question is 
one of the exceptions. 

The question of mechanisation had not received much atteiitioii in the past 
and as stated in the Report of the Royal Commission on Agriculture (1928), the 
main success of the Agricultural Departments has been in the direction of the 
introduction of improved varieties of crops. The question of the iiitrodiictioii of 
power was not however overlooked by the Linlithgov/ Commission and tlie follow- 
ing extracts from their report had some bearing on the decision to start the work 
of which detailed mention is made later. 

‘‘The use of large power machinery such as steam tackle and motor tractors 
is obviously naturally outside his (the small cultivator’s) purview in the present 
conditions, and the only hope of placing it within his reach is by co-operative effort. 
It w'as held that a tractor would displace 8/10 pairs of bullocks and that in these 
circumstances the scope for the use of tractors in India was enormous. The Agri- 
cultural Departments do not appear at present"^' (1928) to be in a position to give 
a lead in regard to the use of steam tacl^le and motor tractors owing to the insuffi- 
ciency of the investigations, which have so far been made into the economics of 
cultivation by their means. There appears, for example, reason to believe that 
the published figures of the cost of cultivation by steam tackle and tractors are 
sometimes misleading ovdng to the failure to include full allowance for interest 
on the capital cost of the plant and for depreciation. A thorough and. business- 
like investigation of the economics of power cultivation appears to us to be specially 
called for in the Central Provinces where the use of such machinery seems to offer 
the only hope of bringing back to cultivation the extensive areas of land at present 
lying desolate owing to infestation with the deep-rooted bans grass. Whatever 
type of power machinery is found most suitable, a detailed investigation of the cost 
of employing it is essential.” 

The work to be described in this Monograph was largely undertaken in order to 
arrive at definite and reliable data regarding the suitability of present-day tractors 
and implements for work suitable for tractor ploughing and the cost thereof and 
the various schemes undertaken, which are dealt with later, have all been 
undertaken in the fullest co-operation with the Local Governments concerned and 
the Imperial Council of Agricultural Research. 


* The Punjab Agricultural Department have during the past 12 years caniod out tractor and 
steam tackle trials on their farms at Lyallpur. 
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India is an essentially agricultural country, over 80 per cent, of ter popiilatioii 
of 350 millions being engaged in agricultural pursuits, and, it is obvious that any 
improvement in agricultural conditions or in the living conditions of the iniUions 
earning their livelihood from the land must eventually be of benefit to every com- 
mercial undertaking in India, and particularly to an tindertaldng whose fuiictio!! 
it is to sell oil. Many people, when they first heard that Biirmali-Sliell were 
interesting themselves in agriculture, immediately took the narrow point of view 
and assumed that the Company was doing so because of the additional and imme- 
diate sales of oil that would result fi'om an increase in the number of tractors 
employed. This was not the case and the Company took a far broader view and 
worked for the general development of the country. Any immediate increase in 
the sale of their products resulting from these activities will be infinitesimal as 
compared with the time and money spent on the various projects and this is fully 
realised by the Government and those in touch with tlieir schemes. It is how- 
ever hoped that along with other concerns Bimnah-Shell will eventually benefit 
from the general development and progress that will result, but surely no one will 
grudge them this if their efforts prove successful. 
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CHAPTER II 

■ SCOPE FOR TRACTOR PLOUGfflNG. 

' Part I. General-— Weeb Eradication. , 

It is now proposed to deal with certain types of work which offer definite scope 
for introduction of meclianical methods of cultivation. The principal work and 
the one which is dealt with first, is in connection with the eradication of the deep^ 
rooted wmAs which are found throughout India such as hans {SaccJianmi 
Spontamimi), hariali {Oymdm dadylofi "Ph 1) and himiali {Ischiemum pihsimi). 
The prospects of this type of work are practically unlimited. Though some 
investigations had been carried out with a view to ascertaining really effective 
means of eradicating near Jubbiilpore in the Central Provinces and by 
Mr, Howard, Director of the Institute of Plant Industry at Indore for Malwa 
plateau conditions, the weed problem has never been really seriously tackled in 
India and deserves more attention than it has received up to date. 

Ill America it is estimated that weeds cost the United States 300 million dollars 
annually, and if this figure can be relied upon, the loss to India must be even greater, 
because of land that is in consequence uncultivated or undeveloped. The chief evil 
effects of weed can be summarised as follows : — 

1. The yield is reduced. 

2. The crop is damaged. 

3. Profits are reduced. 

4. The soil is robbed. 

5. Land values are lowered. 

6. Ill extreme cases land is left fallow. 

A^ast tracts of India are covered with weed and cannot be cultivated because ordi- 
nary bullock methods of cultivation are ineffective except for ploughing up to 
at most 6''-— 7'', whilst hand-diggiiig is expensive, is restricted by the available labour 
and can only cover very small areas. Even in those cases where hand-diggiiig is 
both economical and practical, tractor ploughing has certain advantages over hand- 
digging. In the latter case, the owner of the land has to neglect his other duties 
and supervise the large number of labourers employed on daily wages for a consider- 
able period. With a tractor, no such supervision is necessary and Ms land wull be 
ploughed in about l/50th of the time taken by hand-digg^^^ 

With hand-digging it is not usual for the whole field to he dug up, but only the 
weedy patches. The advantage gained by hand-digging is mainly limited to the 
removal of the grass, but during the eradication of weed by power, the whole field 
is ploughed and the soil is inverted, causing exposure to the sun and resulting in 
greater' fertility. 
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Most agricultural authorities agree that crops in the- year immediately foUowing 
hand-digging of the weedy portions ■ are poor in. yield, whereas the exact opposite 
is the case with tractor ploughing, ' since the crops in the season following tractoi: 
ploughing gi%*e very good results as will he seen later. A good example of this is 
Mr, Karsingrao hTadgoiida’s lands at Mundergi near Gadag, in the Dharwar District 
of the .Bombay Presidency. An area of 21 acres and 30. gunthas.of this landlord’s 
lands in the Muendi village was ploughed by tractor. Previous to tractor plough- 
ing, this land did not yield sufficient to meet the Government assessment, but after 
tractor ploughing in 1931, at Rs. 15 per acre for 10^' work, cotton was sown and 
the crop was the best in the village, resulting in considerably increased revenue to 
Mr. Narsingrao Nadgoiida, and consequent greater security and revenue to Govern- 


Area 
pioughed. 
(Acres and 
decimals of 
acres). 


Area tinder 
each crop. 
(Acres and 
decimals of 
acres). 


Percentage 
of re-growth 
oihaHaU. 


Serial 

No. 


Name of 
crop. 


General 

remarks. 


Name of landlord, 


1 Kallo Balagi Ktilkarni 


Ntimta 

Cotton. 


Kamkrishnabhat Saugar 


Martandbhat Kavalnr 


4 Vimpaxbhat Eajpuroliit 


5 Jaganathbhat Ptiranik- 


6 Narasing Kao Nadgoiida 


7 Bhimji Sliriviwar 
BMmji S. PadM - 


Gram 


7a Not recorded 


Mala 

Wheat and 
Safflower. 
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Moated yuM in im-S3mJ!ddsfUmsl,eimth a tmeto, Mring 1931-32 at 
Meundi, Dharwar District — contd. 


Name of landlord. 
]^o. 


8 Mallartihat Joslii . 


9 MallarTbhat JosW . 


Area 
ploughed 
(Acres and 
decimals of 
acres). 


IS^anie of 
crop. 


Groundnut 
Kharif 
Jmar and 
Tut. 


Area under 
each crop. 
(Acres and 
decimals of 
acres). 


10-75 Groundnut 

Kharif 

3-80 tfoM-flrand 

dnr. 


6 

7 

Yield. 

Genera! 

remarks. 

30 Bags 

Very good 

Not 

availahle. 


30 Bags 

Do. 

Not 

available. 



Percentage 
of re-growth 
of Mriali, 


*^^^TrSor ploughed lands yield per acre . . . • * 

Bullock ploughed lands yield per acre . 

^‘’"“Tractor ploughed tods yield pa arae . • • • 

Bullock ploughed clean lands yield per acre . 

Bullock ploughed hariali lands yield per acre . » . • 

^**Lmds tractoi ploughed for wheat were mixed with Safflower. 
Tractor ploughed lands yield per acre . . . 

Bullock ploughed lands yield per acre . . . • - 

In unyloughed lands. 


S| mds. 

n md. 


Serial of landlord. 

Ko. 


I Yellappa Bhawi Katti 
Tirakamhhat Kashikar 
**2 MahadeTappa TVTeti . 

3 Yirupaxhhat P.a 3 purohit 

”7 Sangappa Angadi . 

^ 5 ~ Mallapa Ala^andi 

"~e Mahanidrapa Alur • 

Yellappa Bhawi Katti 
“1” ’ Ditto 


Name of 
crop. 


Kumpta 

Cotton. 

Do. 


Area under Estimated 
crop. yield. 

Acres, Hds. 


Wheat 

Mia" 

Groundnut 


10 

See Bcmarks. 
10 


132 mds. in 89 acres. 1| mds. per acre 
worth Rs. S per acre in normal soil. 


Kari (Alkaline^ soil x 1 
l-l/9th mds. in Karl VKot average 
soil w’orth Es. 2-4-0 j soil. 

! per' acre. 

Bidden with Karki “1 Tory had hut 
grass xl md. Worth V typical case 
Bs. O-li-0 per acre, j of Karki. 


4/f)th hag per acre. Worth Bs. 6-0-0 
per acre. 

2/3rd hag per acre. Worth Bs. 3 per 
.acre. 

6 hags per acre. Worth Bs. IS per 
, acre. 


N.B 
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A. fortlier advantage of tractor-ploiighing over hand-digging is that. the former 
is, considerably cheaper except in certain districts where , labour is very cheap and 
plentifni . , , , 

The loss due to weed, not only to the owner of the land but to his tenant and to 
the country by the reduction of the value of the land and the failure or inability 
on the part.'of' the land-owner to pay land revenue is enormous and, therefore,, any 
. step that i,s taken which, enables weed to be eradicated in India is of inestimable 
..advantage to the country. On the advice of the Im.pciial Council of A.gricultiiral 
Research, the problem of w^eed eradication has received particular attention during 
, the experimental work carried out b)*^ Burmali-Shell, and in the Chapters on the 

Dharvrar and Raichur Ploughing Projects full details are given of the work carried 
out in these tracts, in the former of which the Deputy Director of Agriculture, 

' Southern Division, Bombay Presidency, (Mr. Salima th) estimates there are 4,00,000 

acres of weed infested land alone. Every year, Mr. Saliniath says that more and 
more land goes out of cultivation in his division due to the growth of weed, and 
this is true of many other areas and especially of the North of the Central 
Provinces and the South of the United Provinces, The Acting Deputy Director 
of Agriculture, Northern Circle, Jubbulpore, Rao Sahib Pandit B. L. Dubey in a 
note on the subject says : — 

‘'‘Within living memory Imns had become established in the Saugor District 
'after the famine of 1900 and by force of high prices it was fairly cleaned by 1926 
when again a succession of bad seasons set in and Imis made progress to an enor- 
mous extent as the Deputy Commissioner remarks. If conditions are allowed to 
take their own course and are not specially taclded, it is very likely that it will be 
long before we come to normal conditions. 

I am also afraid that if tes is not specially tackled at once, the land which 
to-day is only foul of hans may in course of years fall fallow on account of the weed 
getting itself fully established.’’ 

In the Settlement Report of the Saugor District for the year 1911-16, Mr. (now 
Sir Geoffrey) Corbett said : — 

“The climate is the cultivators’ worst enemy. Next is the hans weed, wdiich 
often follows a seasonal calamity and retards recovery.” 

In the three years 1921-22 to 1923-24 it is reported that 2,187,159 acres of land 
was “out of cultivation ”in the ten districts comprising the two divisions of 
Jubbulpore and Nerbudda. A considerable proportion of this fallow area was 
occupied by hans grass, whilst the total area under cultivation at that time was 
5,558,240 acres, i.c., 39 per cent, of the total area was out of cultivation. 

Even if land is not actually put out of cultivation, the growth of w^eed, owdng 
to its hold in the soil and the easy manner in which it spreads, results in the value 
of the crops being reduced yearly and the economic condition of the land-owmer 



is'tliiis weakened. As a result, 'during 1931, 1932 and 1933, of the depressed prices 
for agricultural crops landlords and cultivators have been less and less inclined or 
able , to spend money on cultivating their land with an inevitable tendency for 
thousands of ,acres throughout India to go out of cultivation or to become foul 
with weed. 

'When it was decided to investigate the, problem- of tractor-ploughing- for weed 
eradication, enquiries were made in the various Presidencies and Provinces and it 
was 'ascertained that in Bengal and the Punjab there was very little weed-infested 
area. The districts most affected with deep-seated weeds were found to be in the 
north of the Central Provinces on the western side of the Kosi river ; in north 
Berar and in the north-eastern and northern parts of the Madras Presidency (in- 
cluding Hyderabad and Mysore States). To summarise the results of the enquiries, 
deep-seated weeds are found in large ' quantities, throughout Bombay Presidency 
and the Central Provinces and in parts of Madras and the United Provinces and in 
these areas constitute a very grave problem. The Hazro tract in the Campbellpiir 
District in the Pimjab is an exception and deep-seated weeds are also found in this 
portion of the Punjab. 

The depth to which various 'weeds grow varies in different parts of India but 
an average depth of WjlV can be taken, although in some cases ploiigHng up to 
5'' and more is required and in others only up to 10". 

The depth of ploughing required depends upon the depth to which the mat of 
the rhizomes have penetrated as it is advisable to plough below the bottom of the 
mat if satisfactory and complete eradication is to be effected. From experience 
gained during seven years of tractor ploughing, Mr. Fletcher (Senior Ploughing 
Assistant, Burmah-Shell) is of the opinion that, unless the rhizomes are thoroughly 
out, re-growth will take place within three to four years. The depth of 
the bottom rhizomes, however, depends on the type of soil and the rainfall, so it 
impossible to lay down any hard and fast rule which is applicable to all India, 
as the rhizomes penetrate from 6" to 15" (occasionally, deeper). As far as it is 
possible to generalise on the subject it can be said that in shallow black cotton 
soil areas, where the soil is shallow with a lime or moonim bed, the rhizomes do 
uenetrate below 9", whereas in the poor red soils penetration above 6" is rarely 
In light black cotton soil areas, which are usually found bordering red lands 
and black cotton soil belts, 9" is the average depth. In medium black cotton soil 
sections, which receive a reasonable rainfall, the rhizomes generally work down 
from 9" to 12" and occasionally lower. In the deep black cotton soil tracts the 
rhizomes are found from 10" to 12" in the high land and down to 15" in the low 
lands and waterways. 

The Tractor Sub-Committee of the Advisory Board of the Imperial Council of 
Agricultural Eesearch considered this matter at their meeting in August 1933, and 
was agreed that for most types of deep-rooted grasses, it was sufficient to plough 
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just below tbe geaeml. mat of roots^ so that these can be properly exposeci' to'the 
sun when the furrows are well turned. The Cominittee considered that, = for , most 
purposes, 10'' ploughing or., possibly less would' be ' sufficient. The roots., of 
grass on Mack soils run to several feet deep, so that complete eradication of ' the 
roots is out .o.f the' question. 

■ Out of; a mass of'Varjdng opinions on -this subject,, this is perhaps the. most 
authoritative expression of opinion, since the . Committee, -whose decisio-n this is, 
was composed of, among others, the -Agricultural Expert to the Imperial Council 
of Agricultural Eesearch, the Directors of Agriculture, ' Bombay, United Provinces, 
Punjab, Baroda State, Madras and Bihar and Orissa, and the Imperial Agricul- 
turist at Pusa. Since inversion is usually necessary to successful eradication it is 
inadvisable to plough to a greater depth than actually required to eradicate the 
general mat. Deeper ploughing would not only involve unneeessaiy ex| 3 enditure 
but might well result in the re-burying of the major portion of the rhizomes and 
also in undesirable sub-soils being brought to the surface. Careful inspection of 
the land to be ploughed is therefore essential before the depth is decided upon. 
It is also necessary to consider whether the extra expenditure incurred in deeper 
ploughing is justified by the probable increased crop yields. Deeper tillage, apart 
from being more expensive, also frequently results in the ploughed weed-roots, 
being ploughed in again and germinating if they had not dried out before the 
first rains. Tests canied out over a large area in Eaichur District proved this and 
in tests carried out at Jubbulpore in 1921, it was found that it was not necessary 
to go to a greater depth than 8" to MU the hms. 

At the onset 12" ploughing was undertaken, but at a later date it was found 
that T to 8" ploughing would MU fom, provided the soil was inverted to expose 
the underground stems to the sun and to smother the lower roots which still remain^ni 
in the unploughed sub-soils, and provided also that ploughing was not done just 
before or during the rains. During the further experiments carried out by the 
Central Pruvinces Agricultural Department in 192S at Jubbulpore in order to test 
whether the seed was viable, germination tests were canied out and results showing 
9D per cent, germination were obtained. As mentioned already, ham invasion 
often follows a famine year and the reason for this is clear. During a famine year 
the crops are lost due to want of rain, whereas on the other hand the existing ham 
which has its roots deep down, survives. Since the soil is not cultivated, the ham 
seed is carried by the wind to neighbouring fields where it germinates. 

The average depth of W'jlV required under some conditions is considerably 
greater than the depth of ploughing required in other countries and this, therefore, 
means that many ploughs w^hich have been found eminently suitable in America, 
Europe and other countries are unsuitable for Indian conditions. 

It is often essential to obtain complete inversion when tractor ploughing for 
bans eradication, as unless the weed is completely Idlled by the action of the sun 
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■ 
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■ 
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I 
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it will regermiiiatej .and tlie qaestioE of obtaming , tlie most satisfactory aEd com 
plete mversion is of tbe greatest importance. The most suitable types of imple- 
ments for deep ploughing in order to obtain Ml inversion are discussed in. Chapter 
YIII.. Broadly; speaking, the roots of the weed are exposed to the sun hy the use 
of Mouldboard ploughs, which invert the soil and the roots are dried off during 
the hot months. Deep ploughing, for \ 7 eed eradication during the rains or for a 

short period before the rains is, therefore, inadvisable. 

It has already been stated that deep ploughing for, eradicating the deep seated 
weeds, means ..better cultivation and it is necessary, therefore, to consider the results 
obtained as a result of the deep ploughing; for weed eradication carried out in .the 
Baichur District feoni 1930' to. 1933^ and in the Dharwar District during the same 
period. .In a report on this subject. Mr. '.Gundappa S. Kurpad, Deputy Director 
of Agriculture, Earnatak .Division, Baichur,. H. E.. H. the Nizam's Agiicuitiixal 
Department, reports that he visited in April 1933 some .of the fields near Goiial, 
which had, been tractor ploughed in 1932. Some of these fields were full of hundaJi 
and hariali gmssm prior to tractor ploughing and he found on Hs inspection in 
1933 that they were looking very well with a good crop on them, Mr. Kurpad in 
his report continues 

Where the fields have received good cultivation before the present crop was 
put in and after more than 80 pef cent, of the land is free of all weeds* 
Where the cultivation has not been so thorough weeds have appeared 
here and there. This is so especially in the rows of plants where no 
cultivation has been done. The land between the lows is fairly clear 
of weeds and in the rows we find grass. This seems to be a fairly clear 
indication of the value of cultivation after tractoring. 


certain portions of the lands, patches of grass are visible. ■ This is perhaps 
.due to the' fact that in those, places, the 'toots of the grass have .gone 
deeper. Within a fortnight of the tractor operations, during the latter 
part of (Ardibehest 1341 E.) March 1932 it rained and this must have 
[ the grass to grow, to.the surface so .soon.,' 


narrow patches of grass are visible in certain fields. These are 
ue to leaving iinploughed land or dead furrows in the middle 
, Such strips are more in some fields than in others and arc 
evidently due to bad ploughing/' 


This unprejudiced official report from an Agricultural Expert is sufficient to 
w in a convincing manner the value of tractor ploughing for weed eradication, 
necessity to leave unploughed land in the form of back or dead furrow- s is often 
unavoidable and those portions which form a negligibk fraction of the whole can 
be cultivated by hand after tractor-ploughing is finished. 
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The dead furrows referred to in Mr. Kurpad’s report are not entirely due to 
bad ploughing, as there must he certain furrows which occur when the land is 
opened up for ploughing which cannot be economically tractor-ploughed. Dead 
furrows can, however, be avoided to a large extent by the correct lay-out of the 
work and it will usually be more economical to have such portions ploughed by 
bullocks or hand-dug rather than tractor-ploughed. 

The Deputy Director of Agriculture, Southern Division, Bombay Presidency, 
reported that a high percentage of weed eradication had been obtained on tractor 
ploughed lands and the crop yields had increased by 100 per cent, and more over 
yields from bullock-ploughed lands. Full details of results in the Dharwar Dis- 
trict are given in Chapter III. 


Paet II. Power Farming — Co-operative Effort — Contract Work. 


The use of tractors for deep ploughing in weed infested areas is naturally limited 
by the period in which ploughing can be carried out, which is generally speaking 
from December to April, although in certain parts of the country ploughing can be 
started at the end of October or early in November and continued into May. ^ As 
a general rule ploughing for weed eradication should not be carried out within a 
fortnight of the start or cessation of the rains in order to enable the soil and the 
exposed roots to dry thoroughly before work. As a tractor should be used at least 
nine months in a year in order to employ it economically, the scope for tractors 
will be considerably enlarged if they can be employed for a greater portion of the 
year on various farm operations, such as ploughing, harrowmg, sowing, interoultur- 
inv and for belt work. There is no difficulty for the bigger landlords to do this and 
there is also no reason why smaller landlords should not join together and buy 
tractors for all of their agricultural operations. In any districts where buUocks 
are scarce, such as Sind,, and certain areas of Hyderabad State, the advantages of 
. power farming are obvious, but in those districts where bullocks are plentiful the 
question of the utilization of surplus bullocks forms a separate problem. 

With the introduction of power, the number of bullocks employed on larp 
farms can, however, be reduced, and the consequent heavy expenditoe on buUocks 
will, therefore, be decreased. As a result the standard of cattle stock should m- 
urove as the fewer the cattle required, more attention can be paid to feeding, ihe 
introduction of tractors for farm work should eventually, therefore, improve the 
stock of cattle in India. In addition, mechanical power will reheve the stram on 
bullocks at times of heavy work. For example, if mechamcal power is mtroducp 
to drive and transport a threshing machine, the standard of cultiypion could be 
improved by the release of buUocks for the early preparation of land for the coimng 
monsoon crops, and also by the release of labour for such operations as hauhng 

sugarcane. 
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India being a country of small foldings the scope for the use of tractors by 
individuals must of necessity be limited, although there is a large nuinber of bi 
landlords; and. cultivators whose holdings are large enough to justify the use ol 
tractors. An area of ,200 acres can justify one tractor provided all operations are 
mechanised. It is necessary,, therefore, for the smaller holders to group together 
and purchase and work tractors on a co-operative basis, ^ or alternatively to put 
out their lands to be tractor ploughed and cultivated on contract. The scope for 
tractor ploughing in India, irrespective of what type of work is to be done, can be 
summarised as lying along the following three avenues : — 

1. Individuals. 

2. Co-operative effort. 

3. Contract. 

CO-OPEBATIVE EEPORT. 

An enormous possibility of co-operative development in India was vividly 
visualised by His Majesty the King-Emperor, who in 1911 at the Durbar in Delhi 
declared that : — 

If the system of co-operation can be introduced and utilised to the full, 
I foresee a great and glorious future for the agricultural interests of the 
country.’^ 

Unfortunately there has been little progress made other than in the direction of 
credit, although this need catise no great surprise since indebtedness and its relief 
is the chief problem in India. Sir Horace Plunket'^ — the Doyen of co-operation — 
says ‘'co-operation must be an integral part of a progressive agriciiltiual policy 
and in this policy co-operative farming by modern methods must play its important 
part 

It has already been remarked that so far in India there has been no general, 
movement to form co-operative association for the co-ordination of labour and means 
of production, and, whilst the subject of co-operation generally is of such 
enormous interest and importance to India, it is outside the scope of this monograph 
to mention forms of co-operation, other than those connected with the cultivation 
of land. 

When considering modern methods of cultivation, and especially work in con- 
nection with weed eradication, Go-operative Cultivation Societies are of great 
importance. 

It is a much worn statement that in India small holdings predominate making 
tractor-ploughing by an individual in many oases impossible, even though he may 
wish to have his land tractor-ploughed and may wish to reap the advantages of 
modern methods of cultivation. If co-operative societies for labour and means of^ 

Introduction to “The Co-operative Movement in India’’ by Miss Eleanor M. Hough — P. S. 
King & Son, Ltd. 
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produotion are formed, ' medianical cultivation can be more easily adopted on a 
_ scale at present impossible. Eacli group, or society will liave its own tractor or 
.tractors wMcb will ploiigli and cultivate the land of - each number o,f that .group, 
with the result that land now unable to be. cultivated will be brought under culti- 
vatiori, crop jdelds will imi3rove,, and the number of buIloc.lvS required wili be de- 
a consequent -reduction in the national fodder expenditure. In. any 
Ksuoh organization, wliilst certain implements will be the joint pro 23 erty of all nieinbers 
of the'group or society, each. individual will retain his ownership and rights in Ms 
own property, and the produce from w-hich will be the owner’s complete and iiidivi- 
! dual property. 

!. It is only along these lines that it will be possible for a very large percentage 

^ of Indian agriculturists to adopt modern methods of cultivation and to reap the 

f many advantages therefrom. All the work for the members of the group can be 

carried out by a tractor or tractors, which in addition can be utilised for marketing 
work, for belt work, and even for providing power for electric light undertakings 
for villages in the grouj). Cultivation by co-operative societies will, therefore, not 
only have its reactions on the produce of the land, but on the life and well-being of 
its members. 

CONTEACT WOEK. 

There is probably no country in the world in wMch mechanical farming on a 
contract basis offers so large and ready a field for commercial enterprise as India. 
The smallness of the average holding and the conservatism of the average Indian 
are the factors which work in favour of contract work against individual owner- 
ship. So far there have been few individuals or firms in India willing to take the 
. Jrst step but the experience gained during the exj)eri3nents described in this mono- 
grajjh should encourage contractors to start work. There is a very large demand 
for tractor ploughing in India on a contract basis and thousands of acres can be 
obtained in various parts of India at profitable rates, which should give a return 
of 15 2 )er cent, on capital, after allowing fully for depreciation, interest and super- 
b' vision charges. The subject is one of such interest that a separate chapter (Chapter 

IX-- Orgaiiization of Contract Tractor Ploughing) is devoted to this subject. Any 
firm or individual taking up this work will have the additional satisfaction of know- 
ing that it is work which is of vast vital importance to India and to its huge agri- 
cultural j)oj)u]ation. 
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CHAPTER III 


The Dhaxwar District lies m the southern porraon oi rue 
and is situated in what is known as the Bombay Karnatak. Thk district was 
selected by the Director of Agriculture, Bombay Presidency, as one in which there 
was a very large area of weed-infested land, and when the experimental tractor 
work was first started, it was recommended that experiments be carried out in 
selected areas of the district. The main objects of the experiments carried out in 
the Dharwar District were to determine suitable types of tractors and of ploughs 
for the eradication of a deep-rooted grass found throughout that portmn of the 
Presidency and also to ascertain the costs and economics of these operations. The 
crrass found in the Dharwar District is hariali (Cynodon dactylon), a grass which 
sprelds very fast in cultivated fields through its runners and which penetrates to 
difierent depths according to the nature of the soil and the amount of ramfall. It 
was found that ordinary cultivating operations such as shallow ploughing, harrow- 
ing intereulturing and weeding do not result in the destruction of the weed, and 
whilst hand-digging is a remedy, this operation is both slow and expensive and 
cannot deal with the increasing growth of hariali. The eradication of this weed 
was therefore a considerable problem both to the agricultural authorities and to 
the ’cultivators, since the yield of land affected with hariali was consistently 
decreasing and many fields were going out of cultivation. Hariali is a pest not 
only in the Bombay Presidency, but also in many other parts of India, such as m 
portions of the Madras Presidency, in H. E. H. the Nizam’s Dominions and the 
Mysore State. The Deputy Director of Agriculture, Southern Division (Mr. S. S. 
khmath), under whose jurisdiction the Dharwar District comes, estimated that 
about twenty per cent, of the black cotton soil area was afiected with hariali, which 
represents 800,000 acres, and he stated that if this weed were removed, the yield 
of cultivated crops would be at least doubled. Assuming, at a conservative esti- 
mate, that the value of the increased produce would be Es. 10 per acre, the benefits 
to the cultivators would be very large, the individual income of the ryot would be 
increased and the benefits to the Government would also be considerable, inasmuch 
as the land revenue would be easier to obtain. 

For the greater portion of the three seasons in which work was carried out in 
this district, ploughing was confined to a depth of 10" in red soils and in light and 
medium and black cotton soils, and to experimental work in connection with suit- 
able plough designs for ploughing below 10" in the heavy black cotton soil. Except 
in the heavy black cotton soil areas, it was sufhcient to plough down to 10" in order 
to obtain a high percentage of weed eradication. The following summary (prepared 
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by tlie Bombay Department of Agriculture) of tlie depth at which the weed was 
found in the various plough pits dug by the Government canvassers supports this 
statement. 


Summarised analysis of obsermUons of trial pits showing the depth cf harmli ’’ 
taken in the area canvassed during 19S2-33, 



In Hiiilgol centre, the soil is mostly deep black and hariali in most places has 
penetrated the soil to a depth of IF and 12". In Meundi centre, the soil is lighter 
and the depth of hariali is a little less. Here too, the cultivators feel that it is safer 
to plough to a depth of 12" except in red and reddish soils, where hafiali does not 
exceed 9".’’ (Comments made by Deputy Director of Agriculture.) 

In the heavy black cotton soil areas, weeds grow deeper and the W’oik is naturally h 

heavier-demanding a stronger and special type of plough and a powerful type of 7 

tractor to pull it ; the question of ploughing deep black cotton soil is dealt with I 

later. . , , , j 

The real test of the success of the work can only be obtained by watching the 
re-growth of the grass in the ploughed areas and by comparing the crop yields with 
those in hand-dug and bullock-ploughed areas. 

The following statements (also prepared by the Deputy Director of Agriculture, S 

Southern Division, Dharwar, for the Director of Agriculture, Bombay) show the I 

re-growth of weed in tractor-ploughed fields during 1931-32 and 1932-33, 

Grades used to mark the degree of re-growth of '' harialiJ^ 


G-rades. , 

Percentage of tie field afiectecl 

' 1 , ■ ' .. 

. Up to 10 per cent, re-growth. 

II' ■ .. . , 

, From 11 to 20 per cent, re-growth. 

III' , . . . 

. From 21 to 30 per cent, re-growth. 

IV ■' A. 

. From 31 to 40 per cent, re-growth. 

V 

. . From 41 to 50 per cent, re-growth. 

VI . : 

. Above 50 per cent, re-growth. 
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Sanmarised analysis of observations on the re-growth of^^ IiariaW^ at Maradigi centre. 


(10'’" Section.) 


Original stand. 


Be-g 

jrowtli. 

Grades. 

Acres. 

I. 

II. 

III. 

IV. 

V, 

VI. . 

I .. 


. . 


« * 


« , ■ . 

, . 

11 . . 




, . 




.Ill .. : ,, 

.. 






... 

IV ■ . 

n 

■ ^ 


7 , 

. . 

, « . 


. . 

V . .. ■ . 

, , 





. . 

... 

VI . , . 

208 

.. 

7 

8 

50 

39 

104 



(12" Section.) 


VI . * “ 1 

7 

.. 

7 

•• 

.. 

.. 

.. 


Inferences, 

(By Deputy Director of Agriculture, Southern Division, Bombay.) 

'' About.50 peivcent. of the lands ploughed have remained as they were and the 
cultivators 'are dissatisfied .with the work done there. The owners of, other lands, 
where the extent of MmK is reduced, have .realised some, benefit, but not to the 
fullest extent. Wheat and cotton were the important crops grown in the first year 
after ploughing. "Wheat suffered from rust and yields of cotton were also below 
normal. In the second year after ploughing also the season was unfavourable and 
the yields of crops grown were below^ normal. It is very difficult to estimate 
accurately the benefits derived from increased yields in tractor-ploughed fields, but 
taking the value of the average yield of wheat and cotton together for the first year 
as Es. 6 per acre in the lands with hariali under stage VI, the value of yield of 
crops in lands under stage V may be taken as Es. 7 per acre, that under IV as 
Es, 8, under III as Es. 10 and under II as Rs. 12. I consider that tractor ploughing 
has benefited at Maradigi to a certain extent only the owners of 22 acres which have 

passed from Stage VI to Stages II and III, It has not been advantageous to 
others.’’ 
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Summarised analysis of observations on the re-growth of hariali at SMggaon 

centre. 


(12" Section.) 


. Original stand.' 

Re.growtb, 

O-racles.. ■ 

Acres. _ 

I. 

11 . 

III. 

IV. ' 

, V, : 

' VI. ' ■ 

I 

. . 




. . 


. . 

11 . , . 

*• 


•• 

** 

• • 

.. 

. 

I'll . , , 


•• 

•• 

•• 



■ ■ ■ •'* ' 

iV . 


.. 


•• 

.. 

.. 


V 

.. 


•• 

•• 

.. 

.. 

■ . . . 

VI . . . 

177 

11 

54 ' 

41 

16 

•• 

54 



(10" Section.) 




VI , . , ■ . . 1 

02 j 

•• 1 

4S j 

•• 1 

*• 1 

•• 1 

19 


Inferences. 

(By the Deputy Director of Agriculture, Southern Divisioa, Bombay.) 

Out of 177 acres ploughed to 12" depth, hariali in 54 acres has remained as it 
•was and the work, therefore, has not been approved by the cultivators. The work 
done to 10" depth is more satisfactory. The scope for 10" ploughing in Shiggaon 
centre, however, is very limited, as the soil is black in general and the depth of 
hariali is more than 10". Only one crop was taken after ploughing in Shiggaon 
centre and it was principally cotton. The season was unfavourable and the yields 
of cotton were below normal for the tract. The average yield of cotton in the land 
with hariali under Stage VI is 3 maunds per acre valued at Es. 7-8-0, and under 
IV and III 5 maunds valued at Es. 12-8-0, From this it will be seen that the owners 
of 149 acres which have passed from Stage VI to Stage II or III have obtained 
fairly good benefits. In more favourable seasons they are likely to get more/’ 
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Summarised analysis of observations on t]iere-grcu-th of kariah at Meundr centre. 


(12" Section.) 


• Original stand. 

Ee-groivtli. 

Grades. 

Acres. 

I. 

II. 

III. 

IV. 

V. 

.VI. 

I . . 


•• 






II . 

*• 


r* 


•• 



Ill . . 


j 

•• 

•• 

** ■ ! 



ly . . . ^ 

8 

8 ' 

•• 

*• 

.. 


•• 

V . . . 

- 


•• 

•• 

.. 

; 

- 

VI . 

263 

79 

130 

8 

•• 

16 

30 




(10" Section.) 


74 


9 


Y 



Inferences, 

(By tie Deputy Director of igriculture, Southern Division,. Bombay.) 

“ Most of the land ploughed has passed from Stage VI to Stage II, and the culti- 
vators are more or less satisfied with the work done in Mcundi centre. This is mainly 
due to the fact that the land ploughed is lighter and the depth of liariali less than 
in deep black cotton soil. Only one crop was taken after ploughing in Meundi centre 
and cotton was the principal one. The season was unfavourable and the yields 
obtained were low. The average yield of cotton in the land with liariali imder 
Stage VI is 1 maund per acre valued at about E,s. 2-8-0, and that in Stage II, 2^ 
maunds per acre valued at Es. 6. The value of extra yield, Es. 2-8-0 per acre, 
is, no doubt, too small this year to cover the expenses of ploughing, but the 
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yields are expected to be better in the plouglied lands tinder more favourable 
seasons. I must' make it clear, however, here that Metiiidi centre is ; subject to 
scarcity and good seasons are few. in number/’ 


Tractor ploughing in the Meundi are^ w^as mostly done on waste land, .whilst 
that at Maradgi was carried out. in cultivated land ■where the results were not .so, 
satisfactory. The reason for this is that the Maradgi wwk during the first season 
was carried out when there “was very little practical experience available and the 
work was definitely experimental, resulting in a certain amount of faulty ploughing^. 
.In .a report on this subject. Mr. Saliniath said 


Apart from the re-growth of lianali, the tractor ploughing has increased 
the yields of cotton and jonm' in both cases. This increase is the 
combined result of the tw^o factors of tractor ploughing, (1) 
removal of /imiaK, (2) deeper tillage.’’ 


It wdll be seen, therefore, that the work carried out in all soils, except the heavy 
black cotton soil, resulted in a high percentage of w-eed eradication and largely 
increased the crop yields. There wmld appear, therefore, to be no need to plough 
to a greater depth than 10" in JianaU-mieBted land when the soil is light, medium or 
heavy red soil, or light or medium black cotton soil. While it is admitted that deeper 
ploughing might possibly result in an even higher percentage of weed eradication, 
it is very doubtful whether the further increase in crop yield which would result 
would justify the extra expenditure incurred by ploughing deeper than 10". 


1930-S3 /Scaso>i 5 .~-I)uring the three seasons’ work in the Dharwar District the 
following tractors were employed: 


13 K. P .Mercedes Benz 


1930-31. 


30 H. P. Caterpillar 


1930-31 and 1931-32. 


22-36 McCormiek-Deering 


1932-33. 


15-30 McCormick-Deering 


1932-33. 


15-30 Lanz (Two) 


1931-32 (portion only). 


In all 1,105 acres rwre ploughed in 3,622 ploughing hours, giving an average of 
•305 acre per hour, one acre being ploughed in 3 hrs. 17 in. The actual plougMng 
time represents approximately 50 per cent, of the total possible ploughing time, 
based on a 16-hour day, much time being lost due to delays in the grant of taJcari, 
rains, land not being ready for ploughing, break-downs and lack of spare parts. 
The follovdng are summaries of fuel consumption and costs and of expenditure on 
spare parts and other main items for each season and for the combined seasons. 



I 


Siimymry of costs {other than fuel). 

(In Rupees, annas and pUs.) 
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*1. No, 8 P. & 0. ■2-PuitoW plough used, 

B-Fuitow P. & 0. vloimh used, 
o Triteriiational Pise plough used. 

t2. S-Fiuto-w P, it 0. plough used. 

Eansome B-Furrow juotildhoard plough used. 

|4. 2-FurroW liansomes plough used. 
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IKS ioura - sp.« fo. ^ 


Tractor. 


Caterpillar 

Mercedes Benz . 
McCorinick-Deering 15-30 
McConnick-Beerlng 22-36 


Season. 

Ploughing 

hours. 


H. M. 

f 1930-31 

280 15 

t 1931-32 

884 00 


1,164 15 

1930-31 

715 00 

r 1931-32 

155 30 

\ 1932-33 

402 15 

1932-33 

361 00 

1 


expendiinre. 

Rs. A P. 
22 14 0*^ 
18 10 9 
41 8 9 
394 7 Ot 
37 0 0 
314 7 8J. 
37 6 9 


tractor imported for test-no mannfacWs spares availablo- 

TSacTorYavS^rrcom^ 

sive in view of its previous work. 
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CHAPTER R''. 

RAICHUR PLOUGHING PROJECT. 

Tlie Raicliiir District is situated in tlie soiitli-eastern portion of H. E. H. t-lie 
Nizam's Dominions. About two4liirds of tlie boundary of the district adjoins 
British territory and the remainder, to the north, adjoins the State districts, of 
Gulbiirga and Mahboobnagar. Raic'hiir is one of the three frontier districts of the 
State, and according to' Mr, S. Keshava Iyengar, who carried out an econoiiiic in- 
vestigation ill Hyderabad State in 1929-30, it stands first with regard to general, 
social and' economic touch with neighbouring British Indian Districts. The Dis- 
trict is a long narrow^ strip running west to east, and Raicliur is the District Head- 
quarters. Of the various Talukas in the district, Alanipur belongs, by .soil and .rain- 
fall as well as by population and social conditions, to the Telangana tract and ranks 
first in fertility and popular welfare. Raichur and the northern Talukas come next, 
while Manvi, Sindhanur and Gangavathi suffer intensively on account of severe 
and continuous failure of water supply for man and cattle, let alone agricultme. 
This feature is most important in regard to tractor ploughing, as, there is also a 
shortage of cattle and the difficulties of cultivation are therefore greater than those 
experienced in other parts of the State and India in general Generally speaking, 
the land in Raichur District is not in the hands of the few (if Alanipur Taliika is 
excepted). Mr. Iyengar'*^' surveyed ten villages as representative of the interior and 
two as having road facilities. In four of these twelve villages, the average size of 
the holding of dry land is 17 acres 17 gunthas, of wet land 32 gunthas and of garden 
land 32 gunthas also. The actual number of occupants of the land is 990, of which 
nine only hold wet land and two garden land. Of the 990 landlords, 107 are 
non-cultivators and 883 are cultivating occupants. Four of the 107 non- 
cultivators are sowlcars, three merchants, four village officers, forty-five engaged 
in other occupations and fifty-one are rent-receivers. 

Some decades ago there w'as tank irrigation, but the failure of rain for the past 
two decades has made wet cultivation a thing of the past. 

Jowar (Sorghum), cotton and ground-nut are the chief crops of this district. 

Generally speaking, the district is not well provided with roads, but a programme 
of new road construction is now being carried out. This point is of no great impor- 
tance in so far as the actual tractor is concerned, but it is of extreme importance in 
so far as the marketing of produce is concerned, especially when it is remembered 
that increased crops can be expected as a result of tractor ploughing. The State 
Well Sinking Department have been carrying out work for some time in this District, 

Beporfc on Baiciiur District Economic Investigation in the Hyderabad State, Volume V, Kaicinn* 
District, by.. S. Keshava Iyengar, M.A., F.B.E.S., published by the Government Central Press, 

Hyderabad, Deccan, 1932. 
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toe activities will 

rninf-ill DOor soil and inadequate lodder supply is considuea. 

‘“te toe scto ot tlte diettitoil. give so- 

ttoot pl.eghi..e has beet n-Sly toived p— 

of its poverty and its lov raiiiia , r.nn^^ulmno- the coiiimeiicenient of 

consideration when the State authorities qmntities in the District 

tractor ploughing. hundaJi grass bullock ploughing, and due to scar- 

and this could not he effectively eradicated by “ uneconomical, 

city of labour, hand-digging was <iefinite y imp „ , j ^ 1931 , when four 

Work in Raiohur District was first started . brush-breaker = 

Lan. Tractors with ‘International’ 

Ploughs were sent to Raichur. e sea& pcvlv in December and continues 

to the state of rains, but normally the season starts ear } ^ ^ t 

until mid May Por the first season work was carried out y 

^t:“d Wins f n " 

to, for plcgllmg cl.»g»d by the State. wh.cliineMed mte.ett, wcie a, telle 


Rates fek acee takati. 


Type of plough used. 


One Year. 


Two Years. 


, , w - lo 

Brush-breaker (one-furrow plough) . . • 

19 13 

Mouldboard (two-furrow plough) . _ • • 

The average minimum depth of ploughing during the 1930 j 1 
a]id it was foimd that the rates fixed were not satisfactory. 

beiM. , oiie-toow plough w«, definitely tmeconomic.!, „p 

tmeconomicl to plough with a 2-toow mouldboard plough Tl^o j*m ol 
fined rate, was abolished in 19S1-32 se»«)U. and there is no 
satisfactory to fiaX ploughing rates on a scale graded according ^ 
ploughed. During the 1930-31 season one Lanz was exchanged ‘ ^ 

Harvester Tractor (McCormick-Deermg) sent ffrom Parbham ^ ^T^erienced 
During the first season’s work, considerable difficulty and trouWe was 
wk the Differentials of the Lanz tractors due to defects in 

axle and differential, which resulted in the breaking of the axle ; ® _ 

Tractors (Messrs. Jessop & Co., Ltd., Calcutta) arranged for a new r;^e ^ 

tial Housing to be fitted, and this has been completdy 
4 ype of Differential Housing is now fitted to all Lanz Tractors sent to Ind . 
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Lmz Tractor is described in detail in Chapter IX. The soil throiighont the District 
is niedinin and heavy black cotton, and the depth ploughed did not exceed lO'" 
which was sufficient to eradicate the Eundah grass. The Deputy Director's 
report on the growth of grass has already been quoted in Chapter II. 

In September 1931, after some negotiations, Burniah-Slieil agreed to take over 
the whole work of the project from the State Authorities,' and continued work for 
the 1931-32 and 1932-33 seasons ; the State is now considering taking over tlie work 
again or alternatively handing over the plant to a contractor wlio will work under 
State supervision. ■ Many difficulties were experienced in working the project, the 
chief being the' distance of the work from the nearest rail head and the scattered 
nature of the areas to be plo'iiglied. These points are covered more fully in Chapter 
IX, dealing with the organization of a Tractor Ploughing Project, but. in considering 
the figures of the Eaichur District, it must be borne in mind, that tliese <liffieulties 
were experiencHnl and had some bearing on the final results. In order to ensure the 
best results, it is <^ssential, that the lead from the rail head be redinuMl f:o a iiuiiiniuiii 
and that tin*. area.s to lie ploughed be as <3oncentrated as possibite 

Tlie 1931-fl2 season lasted from ilth December 1931 until BOtli May 1932 ; due 
to early rains 'work had to be stopped earlier than was first anticipated. The 1932-33 
season lasted from 2iid January 1932 until 1st May 1933. During the two seasons 
1931-32 and 1932-33, 3,445 acres, were ploughed in all in 11,896 lio"iirs, which is 
equivalent to 0*29 acres per hour and 3*45 hours per acre. 

A very considerable amount of time was spent in transport or lost due to no land 
being ava,ilable. As far as transport is concerned, the loss of time was chiefly due 
to moving from .field to field. In regard to time lost due to having no land available, 
this was due to insufficient areas being canvassed -in concentrated blocks so as to 
enable complete units being moved from camp to camp. It is 'iineco.iiomical to 
move a tractor in order to plough a few acres and rather than do this, it was often 
necessary for one tractor to stand idle. 

The hours worked and spare part expenditure for each tractor were as follows : — 


Tractor. 

Season. 

Ploughing 

hours. 

Sparct part 
expenditure. 

M’cCVjrniick-Deoring 15-30 (Nizam’s) 

1931-32 

H., M. 

■ 1247 15 

PvS. A. P. 

374 ;9 m 

■Lan..74 — 

No. 1 . ■ ... . , ' 

1932-33 

886 50 

354 7 5 

No. 2 1 

1931- 32 

1932- 33 

1393 20 

1293 20 

316 4 3 

372 4 2 



2686 40 

688 8 5 , ■ 


* Out of this amount Ks. 240 was the cost of spares replaced due to an aeeiclent. 
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Tractor. 


Lanz — 
No. 3 


No. 4 


No. 5 


No . 6 


{ 


Season. 


1931- 32 

1932- 33 


1931- 32 

1932- 33 


1931-32 

Dharwar 

1931- 32 
Kaicliur 

1932- 33 


1931-32 

Bharwar 

1931- 32 
Eaicliur 

1932- 33 


Hougliing 
hours . 

Spare part 
expeaditcr©. 

H. M. 

Bs. A. P. 

1391 60 

1,285 S 5 

1240 45 

284 9 5 

2632 35 

1,670 1 10 

1460 56 

28 1 6 

744 30 

283 4 5 

2195 25 

311 6 11 

596 55 

16 6 0 

297 15 

64 10 0 

594 00 

456 13 0 

1488 10 

537 13 6 

227 35 

mi. 

132 00 

222 15 6 

1196 35 

368 9 0 

1556 10 

691 8 6 


It wiil be noted tiiat tne spare parr expenairnre wiuxi. 

working, except in the case of Lanz No. 3 on wliicli keavy expenditure was incurred 
during the first year due to a new Eear Axle and Bear Axle Housing having to be 
provided. 

The following statements give full details of the cost per hour and per acre 
of tractor spares, plough spares, drivers and transit together with full details of fuel 
costs and fuel consumption. Separate figures are given for each season and for 
the combined seasons during which the tractors worked. Full statistics appear 
in Appendix A at the end of the monograph. 







{In gaUom 'ptr a^re and per hour.) 
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CHAPTER V. 

SIND PLOUGHING PROJECT. 

Geneeal. 

The area ploughed in Sind fell under two main heads— irrigated lands already 
under cultivation and xmcultivated unirrigated lands. In the former type of land 
the soils are of a far more even texture than in the latter and disc ploughs were 
used satisfactorily, with a consequent saving in cost on account of the longer life 
of the discs compared to shares. All the cultivated area wa-s in the Mirpurkhas 
District, whilst the unirrigated uncultivated land was all in the Government “ Six- 
Farm ” areas to which detailed reference is made later. 

CONTEACT PLOUGHING IN MlEPUEKHAS DISTSICT. 

In order to enable zemindars and landlords to see tractors at work in their own 
fields and to obtain the direct benefit of tractor ploughing and also to enable accurate 
cost data regarding tractor ploughing to be obtained, arrangements were made to 
plough on contract an area totalling 1,391 acres belonging to zemindars in the 
Mirpurkhas District, The depth of ploughing tried was from 6" to 7" and the rate 
Rs. 6 per acre, which was fixed as a purely nominal amount intended partially to 
cover direct working expenses. It was made clear at the time to the zemindars 
for whom work was carried out that this rate would not be an economic rate for a 
firm or individual who wished to undertake contract ploughing as a livelihood. 
In this District the following tractor outfits were worked 

(1) McOormick-Deering 22/36 Kerosene Tractor with a P. & 0. No. 8 mould- 

board plough of tlmee bottoms with a total out of 36". 

(2) John Deere 15/27 Kerosene Tractor with a John Deere three furrow 

mouldboard plough with a total cut of 42". 

Both the tractors were also tested with a four furrow John Deere disc plough 
which under even soil conditions gave very good results at a cost per acre about 
25 per cent, below the cost per acre when a mouldboard plough was used. 

Considerable difficulties were experienced in this area due to the following 
causes:— 

(1) Shortage of spare parts both for tractors and ploughs not being readily 

available. 

(2) Shortage of drivers due to sickness. 

(3) Delay in effecting minor repairs due to wa.nt of workshop equipment. 

(4) The division of the area into a number of small parts. 
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Altliongli tlie area was a cultivated irrigated area, tlie land on wliict we worked 
was very dry and liard and this resulted in heavy expenditure on plough shares. 
In ail 498 acres w-^ere ploughed in 7iCi WDiking hours with the two outfits iiientioiied 
above and the following is a brief analysis of the more important data obtaiiiecL 
It must be remembered, however, that this work was the first caiiiecl out by Burmah- 
Shell and some of the difiicuilties enumerated, above vould be overcome by an ex- 
perienced contractor. 



GoVEUNMEXT SIX-EABM SC1i1?ME-“-SiXD. 

In connection with the opening of the Sukkur Barrage area, Mr. W. J, Jenkins, 
■ Chief Igricultural OfBcer in Sind, put up to the- Government of Bombay a scheme 
whereby the^ Bombay Government wmuld finance the running of six experimental 
farms, the total acreage of which amounted to between 2,000 and S,000 acres, all 
of which were of course unirrigated and uncultivated at the time. Most of tim 
area was virgin soil, and the whole land required ploughing before it could be brought 
under cultivation. It was the original intention of the Bombay Gorernnient to 
appoint an Agricultural Engineer to the Sind area to examine the whole question of 
mechanical ploughing with a view to preparing the ground for the time 
when the Barrage water wqxM be available, but due to financial stringency 
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this appointment had to be cancelled and consequently the Bombay Government 
were unable to make any experiments with tractors on their own account. The 
Six-Farm ’’ Scheme proposal of Mr. Jenkins, however, received Government 
support and it was proposed to open up six farms before March 1932 and definite 
financial provision was made to enable ploughing work to be commenced on three 
of the six farms during the financial year ending 31st March 1931. The total area 
to be opened up on the six farms was 1,200 acres, so that large compact areas w^ere 
available. After considerable discussion and negotiations betw^ecn Burmah-Shell 
and the Bombay Government, who required 1,200 acres ploughed by the end of 
March 1931, Burmah-Shell agreed to do the work on contract at Es. 7 per acre on 
the condition that Government first cleared the area of the scrub jungle and other 
cultivation. (This rate was subsequently inc^reasecl to Rs. 8.) 

One 22/3C) McCormick-Deering Kerosene tractor, one 12/27 John Deere Kerosene 
tractor and one 15/30 Marshall Diesel tractor ivere used on this scheme together 
with two Eansome Yice-Consul disc ploughs, one P. & 0. Ko. 8 three furrow mould- 
board plough and one John Deere three furrov/' mouldboard plough. Work was 
lirst commenced on the Dadu farm on the 20th of February 1931 with the two 
Kerosene tractors, and a considerable amount of difficulty was experienced in work- 
ing on this farm due to the bad soil conditions. There were sandy patches over 
almost the whole of the area to be ploughed and this resulted in the tractors being 
unable to plough to the correct depth in some parts, and in certain portions -where 
the sand was very deep ploughing could not be carried out at all. To start with 
Eansome disc ploughs were 7jsed, but due to the uneven nature of the soil and the 
large sand drifts this type of plough was not a success and more satisfactory results 
were obtained with mouldboard ploughs. During the work on the Six -Farm 
Scheme 1,193 acres were ploughed, but at four farms only, vk., Dadu, Padidan, 
Lundo and Oderolal. (PL IV, fig. 1.) This work was referred to in the Annual 
Report of the Department of Agriculture in Sind for the year 1930-31 as follows : — 

The co-operation of the Burmah-Shell Co. Ltd,, Karachi, in tractor 
ploughing the farm sites, without which it would not have been possible 
to have the areas ready for cultivation in 1932, is acknowledged in 
another section of the report.” 

''{57) Tmetor plougUng/J)m^ the year under report, the Burmah- 
Shell Company of India, Ltd,, has co-operated with the .Agricultiiral 
Department in extensive experiments on tractor ploughing of virgin 
lands in the Barrage areas. The areas utilised for this work were the 
sites of the new demonstrabion farms, sanctioned under the ' Six-Farm 
Scheme L These lands were cleared of jungle and undergrowth and 
roughly levelled by the . Agricultural Department and were suhsequently 
ploughed by the staS of the Development Department of the Burmah- 
Shell Company, Ltd., at a fixed rate of Es. 8 per acre. The machines 



2. Combine Tiller at work (page 38)- 
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used ^eie a McCormick Deering 22/36 H. P. 4 - 071 . kerosene oil tractor, 
a, John Deere ^D ' model 12/27 H. P. 2-CyL kerosene oil tractor, anrl 
latterly a Marshall 15/30 H. ?. I-Cyl. crude oil tractor (Diesel Engine), 
with various types of disc and mouldboard tractor ploughs. , At the 
Dada, Padidaii and Oderolal sites, 953 .acres of land have been ploughed 
under this arrangement and work is proceeding at the Londo site wi.th 
the Marshall Diesel Tractor only. A full report* on the results of this 
co-operative experiment will be prepared when the vork is finally com- 
pleted, The thanks of the Department are due to the Biirmah-Sbell 
Co. Ltd., for their willinguess to co-operate in these trials which will 
supply valuable information with regard to pra-ctical aspects of tractor 
cultivation over a wide area of Barrage lands atxd vrhich have enabled, 
the Department to get the sites of the new farm rapidly prepared for 
cultivation soon after the opening of the Barrage Canals Systern.^^ 

Full details of the cost of this work are given in Appendix A and at the end of 
the Chapter is given an analysis of the costs of the ’work on the CTOvernraent Farm 
Scheme, extracted from the statistical statements coritainei in Appendix A. 


■ — 

McCormick Deering 
22/36. 

John Deere 12/27. 

Marshall 15/30. 

Area plougted 

334 acres 

760 acres 

99 acres. 

Plough, .ing time 

52S hours 

1,197 hours 

, 221 hours. 

Fuel per acre 

3-86 gallons 

3*52 gallons 

1 2*81 gallons. 

Fuel per .acre cost 

Es, 3-2-6 

Rs. 2-10-0 

Rs. 1-3-6. 

Total value of spares . . ‘ 

Rs. 687-1-10 

Rs. 1,704-3-8 

Rs. 273-12-2. 

Cost of spares per acre . 

Bs. 2-0-11 

Rs. 2-3-10 1 

Bs. 2-12-3. 

Hours per acre 

1*58 hours 

l-o8 hours 

2*23 hours. 

Acre per hour 

0*63 acre 

0*63 acre 

0*45 acre. 



General. 

The following abstracts from the detailed statistics contained in Appendix A 
will be of use to those unable to spare the time to study the full statements. Details 
of fuel consumption, spare parts, drivers and other expenditure per hour and acre 
are given. - ■ ■ 1 


I 

! 

■i 
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CHAPTER VI, 

POWEH FARMING PROJECT. 

It lias been mentioned in tlie course of tlic previous Cliapters that in order 
to be reall}" ecoiioinical a tractor must be employed on other operations than 
ploughing^ although for sufliciently large areas a tractor can be economically em- 
ployed on deep ploughing alone. The. average- landholder, as distinct from the 
contractor, has not a sufficient area requiring deep ploughing to justify the purchase 
of a tractor, for this work only and it is necessary therefore to consider whether 
other minor operations such as harrowing can be carried out at rates competitive 
with the existing rates for bullock work. With this object in view an experiment 
was carried out, near Kundgol in the Jamkhandi State (Bombay) and near Annigeri 
..in the Dharwar District, Bombay Presidency, during the summer of 1933 when 
■shallow |/loughin.g, harrowdiig and sowing was done with a Marshall 15/30 H. P. 
Single Cyliiidc:?!* two stroke Semi-Diesel Tractor and a McCormick -Deering 15/30 
H. P, Kerosene Tractor, together with a Cockshutt Combine Tiller and McCormick 
Deering Field Cultivator, full details of and comments on which are given below. 

T,h(a €oml)inf3 Tiller is a comprehensive combination of a harrow/ plough and seed 
drill and,, w'hen operated without the seeding attachment, it has the combined 
feo.tiires of a disc |)lough and harrowu A st::ries of discs similar to a disc harrow are 
spread evenly along a shaft, but aie set at a much broader angle, resulting in the 
earth being thrown in one direction only. The discs are held in place by heavy 
w^heels, wiiich work at a similar angle to a disc plough. The plough is raised and 
IcAvered by the introduetioii of a strong powder lift operated on the land ^rheel The 
dejith is adjustable from surface skimming to 8" in light soils and approximately 

in black cotton soils, which are under cultivation and are free from haoiali and 
Mm. The froiit furrow^ wdieel is controlled by the hitch for turning, and both 
f!.irrows are ^ V ’ shaped to enable them to hold the furrow wall. Wheel w/eiglits 
are provided for heavy soil conditions and extension wheel bands for light loose 
soils. Although this^ implement is built on the same principle a.s the harrow plough, 
wlieat j.and plough and one-way plough, it is more suited for different types of soil 
conditions due to the shape of the discs, which are set at a wuder angle and are 
more concave,. 

The introduction of this implement has enabled the cost of shallow ploughing 
for stubble land to be greatly reduced and, when worked in conjunction wdth the 
seed box and ciilti-j3acker, enables ploughing, harrov/ing, sowing and culti-pacldng 
to be carried out in one operation. Apart from reducing the cost of production, 
it also eliminates the necessity of the tractor to cross the ploughed field for the sowing 
p.iid, Qulti-pacldng operations, , . 
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When tlie seed bed for wheat is being prepared by bullock power, the following 
operations are necessary. At least four harrowings with a blade harrow are given, 
the object of this being to consolidate slowly the soil snfiiciently to give the wheat 
crop a firm footing and to keep enough mulch to retain the moisture. With the use 
of a Combine Tiiler (PL IV, fi.g, 2), the first ploughing is not only deeper but 
, completely even below ground and the soil is left in such a good condition that it 
will absorb and retain more moisture. The second operation of ploughing, har- 
^ rowing and ciilti-packing enables the seed to be sown at an even depth anl at a 
given quantity per acre and it is evenly spread, which is not the case with hand 
soaring. The ciilti -packer not only packs the soil but at the same time leaves the 
required ridge formation to stop the soil being blown by the Y/incl. 

The tiller used on this project had a cut of 8' and could plough up to 14 furrows 
for a maximum of 6^ depth in heavy soils and 8^ in light soils. 

Unfortunately the summer of 1933 was abnormal, as far as the rains were con- 
cerned, and exceptionally early and late rains were encountered with the result 
that the worldng season was very much shorter than anticipated when the work 
was started. In all 258*375 acres were ploughed, 61*15 acres harrowed and 10 
acres were sowm. It is claimed that although the acreage for the hairovfing and 
sowing operations was small, it was sufficiently large to enable some definite deci- 
sion to be arrived at regarding the practicability and economics of the work. The 
sowing operations in particular were very considerably handicapped by the rains 
which went on very much longer than usual and completely waterlogged the land. 

It was the local practice to carry out at least four harrowings of wheat lands 
to ensure slow consolidation of and a compact foundation for the seed hed. With 
this practice Burmah-Shell did not entirely agree, as it was thought that with the use 
of a Combine Tiller the harrowing operations could be eliminated and equally satis- 
factory results obtained. Two separate operations only would then be required 
with a Combine Tiller and a cuiti-packer attacked to the Tiller — first shallow plough- 
ing and then ploughing, sowing and culti-packing in one operation, which results 
in the seed being sown on a farm, but not too tightly packed seed bed over which 
the surface soil is left in a mulch and in ridges, which preserves the moisture and 
stops the soil being blown about. Work was moved to Kundgol as it was the local 
practice at Annigeri to have tillage operations done during the rains. At Kundgol 
the Combine Tiller only was used and no cuiti-packer was available— -so the results 
obtained were not so satisfactory as they might have been. Even so the results 
obtained were more satisfactory than on the land worked by bullocks. The Deputy 
Director of Agriculture reported that the growth of the cotton crops at Annigeri 
on the lands tilled with the Combine Tiller was better than on lands cultivated by 
local methods. 


The use of the Combine Tiller therefore eliminates several bullock operations 
and results in increased crops, even without a cuiti-packer and the scope for this 










1. Combine Tiller Ploughing 5" deep (page 39). 


2. P. & 0. No. 5 Mould board Plough fitted with V extensions (page 55). 
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type of work therefore very large. One of the most important results so far as 
tliis pa.rticiilar experimental work is concerned was the establishment of the fact 
that iiunieroiis liarrowings are not necessary to ensure that adequate consolidation 
of the seed bed required for wheat. 

For cotton lands a sepa,-rate sowing implement is necessary also for iiiterculti- 
vation and ploughing alone w’a-s carried out with the Combine Tiller. 

An the end of this Chapter an analysis of the cost of various work is gi'veii and 
the following is a summarised analysis of the costs of the tliiee operations. 


Ploughing (3'' to 4'^ with combine tillee). 

258*375 acres were ploughed in 196 hours 35 minutes.' The cost per hour was 
Rs, 1-9-1 and the cost per acre was Es. 1-3-2, exclusive, of interest 'and deprecia- 
tion ; inclusive of interest'and depreciation the-cost per acre increased to Es. 2-6-11 
and the cost per hour to Rs., 3-4-0; ' 

The consiiiiiptioii of kerosene oil was 0*15 and 0*11 gallon per .hour , and per 
acre respectively and of fuel oil 1*27 and 0*096 per hour and per acre respectively. 
Tlie lubricating oil consumption was 0*16 and 0*12 gallon per hour and per acre 
respectively, and of grease 0*11 and 0*09 lb. per hour and per acre respectively. 


Haebowikg. 

51*15 acres were liarro-wed in 41 hours and 35 minutes. The cost per hour was 
Es. 1-10-6 and the cost per "acre w^as Rs. 1-5-9, exclusive of interest and depreciation ; 
inclusive of interest and depreciation the cost per acre increased to Es. 2-11-6 and 
the cost per hour to Rs. 3-5-6. 

The consumption of kerosene oil was 0*22 and 0*16 per hour and per acre respec- 
tively and of fuel oil 1*51 and 1*22 gallons per hour and per acre- respectively. The 
lubricating oil consumption w^as 0*12 and 0*10 gallons per hour and per acre respec- 
tively and of grease 0*20 and 0*16 lbs. per hour and- per acre respectively. 

Bowma (wheat land only). 

10 acres were sown in 9 hours. The cost per hour ,was Rs. 2-4-10 and the cost 
per acre w^as' Rs. 2-1-2, exclusive of interest and depreciation ; inclusive of interest 
and depreciation the cost per acre increased to Rs. 3-9-5 and the cost per hour to 
Rs. 3-15-9. 

The consumption of kerosene oil was 2*00 and 1*80 gallons per hour and per 
acre respectively. The lubricating oil. consumption was 0*10 and (3 11 per hour 
,and per acre respectively. 


1 
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Tractor Operating Statement. 


Power Faming. 

Period 19th June 1933 to 8th November 1933. 


Tracfcor Oait 

Maisliail . . 19tii June 

to 27tli xlug. 
McGoriaiiJv Deeiiiig 2Sth Aag. 

to Stti No'V. 

Direct Charges. 

Cost Simiraary Direct Charges. 

0 veriiea.d Giiarges 0 wdier- Operator. 

Cost Suranmry 
OvUier-Operator. 

Ove.rIiead Charges 
Contractor- Operator. 

I'jooatioa — xiiiEigeri and EiiinigoL 

Labour. 

Fuel — ■liUbiicants. 

Materials. 




Acres 
ploughed 
or culti- 
vated. 

Ti5.ue 

Worked 

in 

Hours. 









Super- 

vision. 

Other 

Expense. 

ImpIenieEts--~Coinbined 3?odder 
and Orchard Cuitimtor. 

Drivers’ 
Wages. . 

Petrol. 

B’uei or K. Oil Rate. 

Lubricating Oil .Rate. 

Grease Rate. 

Spare 

Farts. 

E-epalrs 

and 

Sundries. 

Maiii- 

tenance 

cost.* 

Total. 


Cost per 
Hour. 

Cost per 
Acre. 

Interest, 

. .Depi'C" 
ciatioii. 

Total. 

Cnst per 
Hour, 

Cost per 
Ac,rB. 

Super- 
. visors’ 
Siilaries, 



lis. A. P. 

Gallons. 

Bs. A. P. 

(la, lions. 

US. A. P. 

Gallons. 

RS. A. P. 

Lbs. 

RS. A. P. 

ES. A. P. 

RS. A. P. 

RS, A. P. 

R , A. 

P 

wmm 


Rs. A, P. 

RS. A. .P. 

RS, A . P. 

Jls. A. P, 

■Rs. a. i>. 

ES. A, P. 

Rs. A. P. 

Es. A. .p. 

IIB. A. P. 


'Plongliing . , . 

131 2 S 

249 

77 13 0 

29 

19 4 0 

L 8 

7.5 9 0 

22 

5 2 6 

•• 

•* 


30S 15 

2 


196-35 

1. 9 1 

13 2 

192 15 11 

137 13 0 

<:;;9 12 1 

3 4 0 

2 6 11 


24 7 0 ; 

Operation 

Harrowing , 

27 12 0 

62f 

19 9 11 

9 

5 15 8 

E 5 

14 1 0 

Si- 

1 15 11 

.. 



69 6 

6 


41-35 

1 10 6 

1 5 9 

40 13 2 

23 15 0 

139 2 3 

3 5 . 6 

2 11 6 


5 2 7 


^Sowing 

6 0 0 

*• 


18 

11 15 4 

El 

2 13 0 

.. 

.. 

.. 



20 12 

4 

10-0 

9-0 

2 4 10 

2 12 

8.13 4 

6 4 6 

35 14 2 

3 15 9 

3 9 6 


1 1 11 

Mainteriaace 

' Tractor 

^Plonglis, etc. 

13 9 4 

9 10 8 

m 

4 12 3 

27 

17 14 11 

E 1 

1 14 6 

13| 

3 2 8 

61 10 0 

30 10 0 


133 9 

9 10 

8 

8 


20-21 

14-29 





133 9 8 

9 l(.i 8 

... 


..... 

2 '8 5 

1 12 0 

Tranait 

. 

26 6 11 

25i 

7 14 3 

39 

23 14 4 

Ui 

43 9 6 

3i 

0 13 2 


.. 


104 10 

2 


30-25 


.. 



: 104 10 2 

... 


..... 

4 14 3 


' Canvassing • 

.. 

. . 


.. 

. . 

. . 

. . 

.. 

.. 




.. 



..... 



... 



... 


... 


General 

Organisation 

.. 


. . 

.. 

« . 

. , 

. . 

.. 

.. 

... 



.. 


... 




.... 



.. 



.... 

‘ 

Transport, Caiiip- 
1 ing and Idle 
time 

70 1 1 

•• 

•• 

9 

6 15 7 

4 

11 4 0 

•• 

•• 




i 88 . 4 

8 


105-15 



.... 


SS 4 S 



... 

13 2 10 


ioTAt 

284 10 8 

3411 

110 1 5 

131 

87 15 10 

56| 

149 3 0 

■ 474 

11 2 3 

61 10 0 

30 10 0 

•* 

735 5 

2 

310-21 

426-40 



242 10 5 

173 6 6 

1,151 0 1 




53 1 9 


Tracfcor Unit Ro. — 

Marshall . . 19tli June 

to 27th Aug. 
McCormick Deering 28th ' Aug, 
to Sth Hov. 

Transit 

and 

Geae.ral, 

Final Cost Summary 
Contractor- Operator. 

Memorandum. 

Data. 

Condition, 

Ko. 

of 

Hours. 

Per- 

cent- 

age. 



Description. 

Consumption. 

Fuel. 

Lubricaling Oil. 

Grease. 

Location — Aimigeri and Kundgol. 

Total. 

Cost per 
Hour. 

Cost per 
Acre. 

Rate 

per 

Acre 

per 

Hour. 

Earnings. 

Item. 

Description. 

1 

Cost 

pur- 

chase 

price. 

c 

Sstimated 

Life 

Depre- 
ciation 
at Rate 
amount 

Interest 
at Rate 

6 per cent, 
per annum 
or Rs.. . . 
per month 
on the 
basis of 6 
ploughing 
months. 

ICerosenor 



Fuel Gil. 

Iiapiemeats— Combined Fodder 
and Orchard Cuifcivator. 

Per 

Hour. 

Per 

Aero. 

Per 

Hour. 

Per 

Acre. 

Per 

Hour, 

Per 

Acre. 

Per 

Hour. 

Per 

Acre. 

hrs. 

per 

Annum 
or Rs.. . . 
per hour. 



Rs. A. P. 

RS. 

A. .P. 

Bs. A. P. 

Rs. A. P. 

Rs. A. P . 

Rs. A. P. 



Rs. 


Hours. 

Rs. A. P. 

Rs. A. P. 





Gallons. 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

Lbs. 

Lbs, 


I" Ploughing . 

.. 

664 

3 1 

3 61 

2 0 1 

10 0 

2 0 0 

429 1 0 

Tractor . 

Marshall 

4,837 . 





Ploughing 

196-35 

46*31 

Plonghing 

•15 

•11 

1-27 

•096 

•16 

•12 

•11 

■•09 











McCormick 

4,000 





Harrowing . 

41-35 

9*74 










Operation * 

Harrowing , 


144 

5 3 

3 7 6 

•2 13 2 

0 7 0 

35 15 0 


Peering. 



- 8,000 

173 0 6 

242 10 6 

Sowing . . i 

9-0 

2-11 ' 











h Sowing ■ , 


37 

0 1 

4 10 

3 11 2 

Included in Plough- 
ing. 

Ploughs or Im- f 
plements. ■< 

Combine Tiller 

300 





Maintenance — 

20-21 

4-77 

Harrowing , 

*22 

*16 

1*51 

1-22 

•12 

•10 

•20 

-16 


f Tractor . 


136 

2 1 





I 1 

Orchard Culti- 

549 

J 




Tractor, 












Maintenance . 

1 









vation, 



















h Ploughs, etc. . 


11 

7 5 












Maintenance — : 

14-29 

8*37 


























Plough. 












Transit 

♦ * « , * 


100 

8 5 

.. 

.. 


.. 

TOTAL 

.. 

0,686 


8,000 

173 0 6 

242 10 6 

Transit 

39-25 

9-29 : 











^Canvassing 


• 


.. 



•• 




- 




General 

105-15 

24*41 

Sowing, 

2*00 

1-SO 


.. 

•10 

.11 



General 

\ Organisation 







.. 

Camp . • 


500 


2 years 

‘V 

•* 














Transport, .Camp- 


101 

7 6 





Equipment * 





* •' ■ 

1; ■ „ 














1 -ing ; and "Idle 




























1 time. 

TOTAI. . 


1,204 

1 10 

.. 


.. 

465 0 0 

Share chargeable to General Aeconnt. 

Total . 

426-40 

100 











Profit or Loss. 


* MaintenaBeOj, Intm:est, Dopreeiation and 0eaeral Charges axe afiocated to Ho, of Houjs employed oa eacfi operation. 

. "/■ M 



























































































CHAPTER VIL 


TRACTORS, 

Qekebal. 

For some years many manufacturers of tractors regarded India as a couiiti^y 
where machines could be sold merely because they have been sold successfully 
ill other countries. That this was unwise is shown by the many broken-dc'vvn 
tractors and other agricultural machines that are to be seen in various parts of 
the coiintrj% and by the complete lack of confidence that exists among agricul- 
turists without personal practical experience in modern agricultural machinery. 
The need for a close study of the actual conditions on the spot has already been 
stressed and this matter was referred to in the 11th Report of the Imperial Economic 
Committee entitled A Survey of the Trade in Agricultural Machinery from which 
the following is an extract : — 

The Indian market may be taken as a striking example of great possi- 
bilities with the present small development 

The Indian market differs radically from the markets of the Dominions 
and .America. The great sub-division and scattered nature of agricul- 
tural holdings and the genera] social and economic systems in the villages 
render misuited for India many of the agricultural machines and imple- 
ments in common use in Temperate Zones.’ Cheapness and simplicity 
in design are essential. A culti^'ator is naturally slow to discard the 
type of implements which have sufficed for his ancestors. Much harm 
is done by the injudicious advertisement and pushing of inacliines not 
really suited to local conditions. Many of the villages are far from the 
main ports and large towns and the stocking and distribution of spare 
parts is expensive and difficult. The number of farmers is immensej 
and a great market would open out were the use of agricultural machinery 
to become more general^ but many of the implements now used suffice 
for the present farming conditions.’’ 

There is little doubt that if manufacturers adapt their machinery to Indian 
conditions and, if adequate provision is made for rapid service and maintenance, 
there will be a large increase in the sale of agricultural machinerv. One of the 
objects of Biirmah-SheH’s experiments has been to determine wdiich types of tractors 
and implements are most suited to Indian conditions and what is the ideal tractor 
for general work, and also the ideal tractor for deep ploughing work for w^eed eradi- 
cation ; the question of suitable implements to be used with different tractors has 
also been studied. Such problems as these should continue to be studied on the 
spot by men of practical experience and if as a result implements of a suitable nature 
are designed and imported at economic rates there will be a steadily growing deiiiand 
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for siicli macMiierj* These views., are also aiitlioritatively coiifiniied by the Ini- 
peria! Icoiiomie Comiiiitteej a further extract from whose 11th Eeport reads as 
followis 

“ The markets for agiicultnral inachinery in those countries in wHcli it is 
at present little used possess possibilities, but their development is likely 
to be slow. Thorough study of local requirements, knowledge of the 
' local methods of sale and complete organisation for spare parts and 
repairs are essential This organization is expensive to develop and 
.iimmtain. These considerations point to Joint action by manufac- 
turers, rather^than to competing efforts by a iiurDber of firms, especially 
when "these firms work through general agencj houses and not through 
their , own^representatives/^ 

' Some valiiable work in connection with experiments, to determine ■ suitable 
types of tractors and implements has been done by Agricultural Departments 
through the organization of tractor schools. In addition to carrying out a certain 
amount of practical experimental work these, schools, give valuable practical train- 
ing to agriculturists. For example the Agiicultural Department of the Bombay 
Government 'in conjunction with Biirmah-Shell arranged a tractor school at Poona 
in 1931 and one at least of the students attending the course obtained good results 
and value from it. This student, M. 0. Patel, a landlord owning a few hundred 
acres in Kundgol, Jamkhandi State, attended the course in order to acquire some 
knowledge and experience of modern methods of cultivatioii. He passed out 2nd 
from the school and then, in order to acquire yet further experience, took employ- 
ment with Burmah-Shell as one of their tractor drivers at Eaichur, after which 
he returned to his lands at Kundgol and bought a tractor with the assistance of a 
. loan from the State. With this tractor he .deep ploughed his owm lands and also 
carried out contract work on other landlords’ lands— -the yield from his owm tractor 
ploughed lands was 13 mds. per, acre of cotton against 3 mds. per acre' on bullock 
ploughed lands —the value per maund is approximately Es. 2-8-0, so the cost of deep 
ploughing was 'recovered in ,the jSrst year. By practical methods this young land- 
lord has learnt the value of modern farming methods and is fat better off as a result 
„of .his enterprise than if .he had stayed' at home and farmed his. lands according 
to custom. If he had not been given sound practical education the results would, 
no doubt, have been different and he might even have gone to seek woik in the cities 
and left his land uncultivated. 

Spare parts akb maintenance. 

The maintenance of adequate spare part facilities and of prompt, efficient service 
has been touched upon already, but the importance of this cannot be over-empha- 
sized or mentioned too often, because on the adequate and prompt supply of spare 
parts depends the success of satisfactory and economical working of the tractor. 
In addition to the storing of spares at main porrs, complete stocks of spare parts 
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slioulcl be kept at all large np-comitry agricultural centres in tlie care of responsible 
agents wlio sliould be in a position to despatch any spare the same day as tlie 
indent is received. During the three seasons in which Burniah-Sheli were carry- 
ing out practical experiments in tractor ploughing in various parts of Inclia^ a very 
large percentage of time was lost due to agents being unable to supply spare parts 
from stocks although the importance of having adequate supply had always been 
emphasized by the Company. „The following instances of time lost due to lack 
of spare parts mil show more clearly than -any words how necessary it is "for this 
question to be appreciated both by the owners and by the sellers of tractors. 


Time lost due to laeh of spares. 


Location. 

Unit 

Xo. 



Tractor. 

1 Season. 

Honrs. 

Minutes, 

1 TOTAL. 

■ Hours, 

Minutes. 

... ^ 

1 

Caterpillar . ' . 

1981-32 

201 

40 

201 

40 

Biiarwar . . 4 








1 

2 

Lana « , , . 

1981-82 

321 

i ' 50 


.. 

r 

5 

Lana .... 

1931-32 

5 




llaicliiir . . 4 





.. 



L 

y 

Lanz .... 

1932-83 

1,214 

15 

1,541 

6 

Bharwar . 

3 

Lana .... 

1931-82 

596 

15 



r 

6 

Lanz .... 

1931-32 

262 

15 



Eaiciiur . . -< 








1 

6 

Laiia .... 

1932-38 

241 

45 

1,100 

15 

f 

41 

r 

1931-32 

272 




Blaarwar . . < 


McCormlck-Beering 15/30 < 






1 

IJ 

L 

1932-33 

233 


605 

.. 

Bhanvar . 

8 

McCormlcfc-Beering 22/36 , 

1932-33 

2SS- 


288 


llaicliur 

1 

McCormlck-Beering 15/30 . 

1931-82 

349 

SO 

349 

30 

^ f 

2 

Lanz » . . . 

1931-32 

■ 429 

30 



KaicMir , 








1 

2 

Lanz .... 

1982-33 

177 


606 

30 

f 

3 

Lanz , . , , 

1931-32 

43S 

45 



Baichur , . < 








1 

3 

Lanz .... 

1932-33 

206 

40 

645' 

25 

r 

4 

Lanz .... 

1931-32 

399 

45 



llaicliur . . { 








1 

4 

Lanz .... 

1932-33 

1,725 


2,124 

45 

Baiclinr 

, ,1 , 

Lanz ■ . . ' . , , . . 

.1932-83 

. 482 

30 

482 

30 ■, ^ 






/TOTA'P , 

^ „7,844 . 

. ...to ... 
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Dilvins the two seasous 1931-32 and 1932-33, 7,844 working hours were lost due 
to spar<! parts being unavailable and this despite every effort being made to ensure 
agrents maintaining” adequate stocks. Tractor and plough agents will kill their 
o wn business if they do not take a far longer-sighted view of this matter and if they 
are not prepared to invest larger sums in spare part stocks. 


Det.ails and specipications of tractors. 

During the three seasons from 1930 to 1933 the following tractors have been 
in use for regular contract ploughing. 


Xame of tractor. 


Where 

worked. 


Soil conditions. 


MeCurmick-Doering 22/36 H. P. 
•Toho Deere i.5,27 
Marshall 15/30 . 

3reComiick-Doering 22/36 
IMoConn ick * Deering 1 5/30 
Lanz (two units) 15/27 
Mercede.s Benz 13/23 . 
(jatorpiliar 30 

Lanz (6 units) 15/27 
MeGor mick • Deering 1 5/ 30 

Marshall 15/30 (new model) 


Haaomag 36 


Sind 


}■ Dliarwar 
District. 


j Baichur 

'I Annigeri 
> Kundgol 


Orai U. P. 


Both in irrigated and unirrigated lands, in 
. cultivated and uncultivated sections. 


Light, medium and heavy black cotton soil. 
Light and medium red lands. 


Medium black cotton soil. 

Deep black cotton, soil. 

Same as at Annigeri but Annigeri soil 
retains moisture more than at KundgoL 

Parwa — a light sandy soil. 

Mar — gray/brown similar to the regur soil 
of southern India. 

Kabar — ^similar to the deep black cotton 
soil of the Southern Division, Bombay. 


Full specifications of these tractors supplied by the agents are in Appendix B. 


Special features of tractors. 

Every tractor has its own special features and whilst the following is an attempt 
to summarise these outstanding features it must be remembered that tractor de- 
signs are frequently changing and that there must always be a considerable scope 
for difference of opinions on such a subject: these outstanding features are the 
ones specially noted by Burmah-Shell supervisors in charge of the tractors employ- 
ed on the experimental work described in this monograph, or that have otherwise 
come to their notice elsewhere. 
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McCoRMICK-DEEEING 22/36 WHEEL TYPH TEACTOE, 

1. The totally enclosed Governor controls resulted in first-class Governor -ietion 

2. The Pulley Attachment with its own gear enables the raacliinerv to be 
worked without the introduction of a loose pullev. since it is no 

the power unit to bring the belt to a. standstill ^ 

3. Tfa*r Control Valve in the water-by-pass enables the temperature of the 

:'f .t 

4. The Pmver Ihiit, clutch, gear box and final drive arc each removrVKlA 
separate unit, without having to remove any other section of 'L trie o Jhh 
IS an ^iportent point and enables time to be saved durim^ repairs 

0 . The t enders and Platjor^n are strong and required no attention durino- the 

tiiiee seasons for wliicli tliis tractor was worked. * b 

6. An adjustable Drawbar was fitted and this assured good balance and fir^- 

class steering control under every condition of ploughing With tMs fittin/the 
correct line of draft was obtained for all iinplemente. ® 

7. No attention wns required for ball bearinn^ n- +i • i ■ 

and these wane in has. dass condiL 

8 konc piece mainframe is fitted and was of great assistance at the time of 
overhauling, as it was not necessary to divide the tractor to removranv mrts 

withoutlv^'^'-T 1 ^^‘^Wes the tractor to work under trees 

without the risk of any part of the power unit being damaged. ^ 

McCobmiok-deeri-ng farmall tractor ; 6/12-8/16-15/30 

„ iias all the advantages of the 22/36 HIcCormick-Deerincr tractor 

except the water control valve, fenders, platform and bonnet. It has “in addi 
tion the following outstanding features. ' 

1. 7 ft. turning radius which enables it to work in the corners of fields 
High clearance which enables it to work in standing crops. 

_ . ront wheels close together, which enable it to work between rows of stand 

mg crops for mtercultivation. fetancl- 

4 The tr^tor is so denned that iiitercnltiTation implemeots can ba fitted in 
W of the tractor m such a way at always to be visible to the 

McCoemick-deeeing tkactoe T 20 

and?n^«"n t ei.:lr„rJSi:: 

■ ■ 1. Mo water injector 
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2. The main clutch and the two steering clutches are the same and this minimises 
t,li€ iiuiiiber of spare parts requii’ed. to be kept in stock. 

3. This tractor is the only tracktype tractor on the Indian market in which the 
power unit, clutch eSj and gear box can be removed as a unit without dismantling 
any other section of the tractor. This is of great value when carrying out repairs. 

4. The f ocher artn bearings are all lubricated by force feed which ensures |)erfect 
lubrication. 

Cateefillau • 30 /35. 

1. Mo adjustment whatsoever was necessary to the track until the end of the 
second season and no adjustments were actually carried out during the three seasons^ 
working. Tlie work of this tractor can, therefore, be considered very satisfactory. 

2. Mo replacements for the main or steering clutches were necessary until the 
end of the second season and no further replacements were necessary until the end 
of the third season. 

3. A strong canopy is fitted as standard equipment. This is a point of con- 
siderable importance under Indian conditions. 

4. At the end of three seasonsV working the drawbar pull of the unit was 90 
per cent, of the manufacturers’ estimate for a new tractor. This is very good 
evidence of the reliable and satisfactory nature of the tractor generally. 

5. The tractor was very well balanced under all soil conditions and with every 
type of implements. 

Maeshall 15/30. 

1. The fuel consumption was low. 

2. The tractor was well balanced under all conditions. 

3. There was good steering control under all conditions. 

4. This tractor was the strongest of the single cylinder power units tested by 
Burmah-Shell. 

Haeomag diesel wheel type teaotob 36. 

1. Tbis is a 4-stroke four cylinder full diesel tractor and a steady even powder 
was obtained on the belt puUey and drawbar. 

2. The electric enable easy starting and the average Indian farm- 

hand was able to start this tractor. 

3. Strong serviceable wheel scrapers are fitted as standard equipment and ensure 
good traction under moist soil conditions* 

4. An electric set is standard equipment and lights can be fitted both in front 
and behind as extra equipment. 

5. The drawbar permits hori^sontal and vertical adjustment, thus enabling the 

correct line of draft to be obtained with all implements* ' 
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6. An automthc slow return clutch lever spring is fitted wliicfi eliminates fierce 
engaging of the clutch plates and sudden shock to the transmission is thus reduced. 

Hanomag track type tractor 50 . 

The power unit fitted to this tractor is the same as that fitted to the Wheel 
ype tractor and has therefore the same outstanding features. 

Mercedes benz 13/23. 

^ 1. The stroU of fuel pump is under complete governor control, which ensures 

the correct quantity of fuel being used under varying load conditions. 

2 Ihe umt IS well balanced with good steering control and there was no e.vce,ssive 

wiieel slippage. 

• nnit and transmission chambers are connected ; one grade of oil 

18 used for lubrication and signs of wear were foimd on the power unit or transmis- 
sion after the season’s close. 

4. The fuel consumption was low. 

0 . The power umt being a four stroke the air is nof drawn through the crank- 

John deere 15/27. 

1. All parts are easy to inspect and to remove. 

2. There are fewer parts on this tractor than in most kerosene tractors. 

Lanz bulldog 15/27. 

1. This tractor is easy to start when the hot bulb is fully heated, but care must 

oe taken to see that the blow lamp is in good working order. 

2. The fuel coiisuiDption was low when the tractor was worked at | load. 

Case 12/20. 

1. The clutch is accessable and adjustable without removing any parts. 

2. It was well balanced under moist soil conditions. 

The power op a tractor. 

Generally speaking, the power of a tractor advertised by the manufacturers 
is_ on the high side and an allowance of at least 30 per cent, should be made by nur- 
chasers in order to aUow for conditions peculiar to certain districts such as for 
instance knd situated at high elevation and also because no tractor can be expect- 
ed to work at Its maximum throughout. The demands and difficulties of sales- 
manship and competition possibly necessitates the tractor manufacturers advertil 
mg the power of their plant as the extreme maximum and although this procedure 
will probably never be changed it is an undesirable practice and one against which 
all purchasers of tractors and other units should be warned. In addition to the 
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iiiaiPifacturers' figures of . power, tlieir figures of , drawbar pull and other details 
are in most cases too high and cannot be justified in practice. It is a vise general 
rule, therefore, to allow a reserve power of 30 per cent, as already mentioned 
over the actual advertised power of the unit, and this is especially so in India in 
order to offset the harder conditions and the lower standard of maintenance the 
plant will receive* It must also be rciinembered that the advertised horse power for 
tractors is not the same for all countries and rather than state horse power it is 
sonnested that manufacturers should mention how their tractors work under stat" 
ed coiiditioiis with a definite implement {e.rj„ medium black cotton soil) with a five 
furrow (or less) mouldboard plough and also the coiitiniioiis drawbar pull of whioii 
the tractor is capable. 

Depeeciation. 

The life of a tractor naturally depends upon the work it carries out and upon 
the care it receives. The importance of regular lubrication, frequent overhauls 
and general careful supervision cannot be over emphasised and it is due to the 
failure to appreciate the importance of these points on the part of Indian tractor 
owmers that there have been so many failures in the past. It is hoped that the 
following figures giving the working lives of various tractors employed on deep 
ploiiglung for w^eed eradication will be of some assistance in enabling tractor owmers 
and purchasers to come to their own decision as to the correct basis of depreciation 
in their individual cases. The figures given below are only for actual ploughing 
hours (deep ploiigliing from 8^^ to being carried out) and do not take into account 
the hours spent in transit, moving from site to site and the idle time when the 
engine may have been running but the unit not actually working, A fair basis of 
depreciation of tractors is a subject on w^hich widely diverse views are expressed 
and at the Tractor Committee appointed in 1932 by the Advisory Board of the 
Imperial Council of Agricultural Research estimates of the useful life of a Kero- 
sene-burning Tractor for deep ploughing varied from 1,000 to 6,000 working hours. 
The expenditure on spare parts must also be taken account of in considering this 
matter and as a general rule it can be said that when the spare part expenditure 
has equalled the initial cost of the tractor then the tractor is no longer economical 
to work. The expenditure on spare parts naturally increases with the life of a 
tractor and a statement wdli be found below giving such expenditure, season by 
season, for the various tractors engaged on deep plougLing work. From the state- 
ment now given the number of hours wmrked by each of the tractors employed by 
Biirmah-Shell, together with details of fuel consumption and cost of spare parts 
for the whole of their actual working life will be found and it will be noticed that 
three tractors which worked the longest period, 2,686, 2,632 and 2,195 hours respec- 
tively, incurred expenditure on spare parts of Rs. 688, Rs. 1,570 and Es. 311. 
The heavy expenditure on the second tractor of Rs. 1,570 was due to a new differ- 
ential housing (Rs. 460) and rear axle (Rs. 160} having to be fitted as a result of an 
accident. 
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Tlie .following statement shows spare part expenditure for each of the tractors 
mentioned above. 


Tractor. 




Hours worked 
(Ploughing 
time only). 

Cost of spare 
parts for 
tractors. 

McCormick'Deering 1 5 

^30 



H. 

1,247 

M. 

15 

Rs. A. P. 

374 9 11 . 

Laiiz No. 1 . 


. 


886 

50 

354 7 5 

Lanz No, .2 . ' 




2,686 

40 

688 8 5 

Lanz No. 3 




2,632 

35 

1,570 1 10 

Lanz No. 4 

. 



2,195 

25 

311 5 11 

Lanz No. 5 




1,488 

10 

537 13 6 

Lanz No. 6 

. . 



1,566 

10 

591 8 6 

(a) Caterpillar (since be 

len overhauled for road 

work)* 

1,164 

15 

72 3 3 

Mercedez Benz 


. 


715 

00 

200 0 (1 

MeConnick- Deering 22^ 

'36 ' 



: 889 

5 

424 8 ■ 7 

MeC 0 nn i(* k - B ec ri ng 1 5 ^ 

'30 

. . 


557 

45 

351 7 8 

John Deere 

. . 

. • 

, , 

1,196 

30 

1,290 4 7 

Marshall 

• 

. 


221 

00 

174 9 6 


* Since the above was written this tractor has w^orked a further 1430| hours on deep ploughing 
with a further spare part expenditure of Rs. 43-3‘0. 


Fuel consumption. 

Detailed statements of fuel consumption per acre and per hour are given in 
Chapters III, IV, V and VI dealing with the various ploughing projects, and also 
in the detailed costing statements which appear in Appendix A. 

Choice of a tracior. 

What is the Ideal Tractor for Indian Conditions ? This is an interesting qiies- 
tion and one to which many varying replies will be given as every one will have 
their own ideas on particular points which a tractor slioulcl possess. In considei- 
ing a subject of this nature, it must be remembered that big improvements are 
being made almost daily and what may appear ideal at the present time may be 
out of date in the very near future. Eveiy manufactures is naturally out to give 
the public the best possible value for their money and all the reputable manufac- 
turers are spending large sums on research and experimental work. The various 
types and sizes of tractors each offer certain advantages under given wurking con- 
ditions, and there is a good tractor for every different working condition. It is, 
therefore, up to the purchaser to assure himself that he has purchased the outfit 
most adapted for his particular type of wmrk and he frequently overlooks the fact 
that some of the higher priced outfits offer far more than their extra purchase price 
in tbe form of fittings which are standard equipment and wdiich on other tractors 
are extras. A cheap tractor is one which is cheap in operation and in order to be 
economical in operation it must be cflScient, 
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! 9 iTe ^ivGii ill the hope tlifit tliGy will assist the prospective 
o decide wliat tractor will suit Ids own particular conditions 


Tlip following points 
purchaser of an outfit tc 
best, 

Power. 

The power of the tractor to be chosen depends upon 
of the land that is to be worked and the w 
of 30 per cent, over the advertised pov 
cd, must he borne in mind 
will be overloading, 


the soil conditions 
irning previously given, that an allowance 
■er and draw-bar pull figures should be allow- 
•ientty powerful outfit is not purchased there 
ly in a complete breakdown with the result 
that operations which have been carefully timed cannot be completed and there 
will be a considerable loss on this account. There is no point, however, in pur- 
chasing too powerful a tractor which wall cost more and which on account of the 
hi"her*^iiiterest, depreciation and other charges will increase the cost of operation. 
The details given in Chapters III, IV, V and VI dealing with practical ploughing 
schemes will be of further assistance to potential purchasers of tractors and will 
give them some idea as to the power required for different types of work. 

^ Fuel : Kerosene Oil or Heavij Diesel Oil. Heavy Diesel oil is cheaper than 
kerosene oil in India, but it does not necessarily follow that this saving in the oil 
bill will automatically mean a saving in the cost of operation unless the tractor 
is kept efficient by regular overhauls. The question of fuel to be consumed is 
naturally of great importance and, generally speaking, on account of the large 
difference in cost between heavy diesel oil and kerosene oil the former is more likely 
to find favour in India. In addition the diesel tractor is simpler to operate and 
maintain, but its initial cost is usually higher than that of the kerosene tractor. 
A diesel tractor being fitted with slower speed engines than kerosene should for 
this reason have a longer life. The actual decision as to what tractor will be bought 
must he made by the purchaser after considering all the advantages and disadvant- 
ages on the various points, but if more than one outfit is purchased the make 
should he standardised. 


Wheel and Track-Type Tractors. 

As in every other case there are good and inferior tractors of both Wheel 
Type and Track T 3 rpes— each tjrpe in general has advantages over the other 
rmder given soil conditions for given operations. The advantages of each type 
can he summarised as follows : — 


Advantages of the Track-Type. 

1. A greater pull at the drawbar is obtained from the same size of power 
unit on account of— 

(а) The lower gear ratio. 

(б) The greater ^ound bearing surface. 
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2. Small trendies and small steep banks can be crossed. : 

3. Soft sections, wliere a wheel tractor could not travel without extra equip- 

. ment, can be crossed. 

4. The turning radius is smaller. 

5. The gronnd-bearing pressnre is lower than on wheel type, which eiiahles 

a track-type trac-tor to be- used in any break in the rains when hnllocks 
can , be used. Driving trials at ■ Nagpur showed tlmt, provided 
the top film of the soil was dry, a track- type tractor could be work- 
ed sooner than bullocks — this makes a track tractor more suitable 
for work throughout the year. 

6. Wheel slippage is reduced to a minimum. Greater drawbar pull can 

be obtained with the track-t}q)e tractor and aithoiigli in the past the 
tracks have not had a long life or been very satisfactory there is no 
longer any question regarding the suitability of tlie tracks or of their 
economical life. 


Advantages of the Wheel TnAcroB. 

1. Low'er initial outlay for a given drawbar horse power. 

2. Fewer working parts resulting in less wear. 

3. Easier steering when ploughing as the furrow wheels nm in the furrow. 

4. The adjustment of the line of draft for ploughs, which can be done with- 

out side-draft, is easier. 

Spare Parts and After Sales Service. 

The extreme importance of this point has already been stressed and unless 
adequate provisions are made under both these heads a tractor should never be 
purchased. 

Implements. 

It is not always possible to obtain implements of the correct size for the 
tractors which it is contemplated to buy. This point is of great importance, 
because if an implement is too large for the power of the tractor, the tractor will 
be unable to give proper service through overload, whilst if the implement is too 
small it is impossible to get a full day's work at efficient rates out of the tractor. 

It is not always advisable and possible to work on a high speed even if there 
is the necessary power to do so. Every prospective purchaser of a tractor should, 
therefore, satisfy himself, before deciding on the tractor, that the various imple- 
ments which he will require for his type of work are available for use with the 
tractor, are of a suitable type and have been selected, tested and recommended 
by the firm who are selling the tractor. The choice of a suitable implement is of 
paramount importance as a tractor without agricultural implements is of no use to 
agriculture and this point of view is too frequently lost sight of by firms selling 
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tractors. The link between the tractor maiinfacturers and the agricultural imple- 
ments manufacturers is still very weak and requires strengthening both, in their 
own interests and that of the users of the tractors and implements. 

Demonstration before Purchase. 

IMess a purchaser has considerable practical experience in tractors it is alwra,ys 
advisable to arrange for the Tractor Agents to inspect the area where the tractor 
will work and to obtain their opinion as to the horse power required. Where it 
can be arranged, a practical demonstration on the actual area for a few' days is 
emiiientlj desirable and the purchase should be made subject to a successful 
demonstration, 

IntefcidtimtiofL If this work is required a tractor with a high clearance and 
one which can work between the row^s and has a small turning radius must be pur- 
chased. 

Mechanical features. 

The following points regarding the mechanical side of a tractor to be purchased 
are suggested for consideration by purchasers. 

Air Cleaner, An efficient air cleaner is of the utmost importance in India due 
to the dust on account of the hot dry weather during the ploughing seasons. An 
oil spray air cleaner has proved very efficient' in India. It is recommended that 
two air cleaners be supplied with each tractor so that ample time may be given 
to the cleaning of the spare filter and so that the machine is net held up while this 
is being done. 

Balance, The tractor must be w^ell-balanced so as to assure steering control 
under all reasonable conditions. 

Brahes. These should be large and strong permitting control for the driver 
when gears are being changed or in neutral. They should be so placed as to be 
within easy reach of the driver under all conditions. 

Gkitdi Driving, Simplicity in design and facility in adjustment and removal 
are important. 

Crank Case Fan, Facility in removal is important and one of pressed mild 
steel plate has the advantage of not cracking, if it is hit by a rock or tree-root. 

Cglmders, Eemoveable sleeves or cast separately to permit better coolina' and 
cheap replacements are suggested. ^ ^ 

Draubar, This should have both vertical and lateral adjiistmerii, 

Exhanst These should be so placed as to keep the driver free from exhaust 
gases w^heii working. 

Fenders. These should be strong without being too heavy and slionld have 
good clearance to permit the trash or other obstacles which mav at times hold M 
to the cleats, lugs or track plates to pass under the fenders without breaking thei», 
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groiTl^tf' advaSSjlfd POwer miit support when working ou uneven 
recommended. ° springs whick are frequentlj fitted, are 

cleaning are points to be notield!'''' ® 

night be fitted to prevent loss, especially during 

long^ in order to VvercomeThS. diameter and very 

the stroke of the mimri^^th- should be under control -or 

main bearings arc'a grZ^ldvLtagT^ mspection plates for the connecting rod 
set is «co»ded bliTaTLd Znl 

sJZ'heZT to fit ; the fewer difeent 

depend" upon 

Pn '' TT • ^ ™ be large and strong. 

Ale wTa^r ““‘ “■-' »“««Me and ehonld be remove- 

to^Toflfe trt “ CSot *» "■“'^ !» '“S 

togethei ,ritt adequate protection LmAke‘“l“' ^reat importance 

.«.r:Sg. tb2£iMV“ td^i 

Tb?s“:i tS ^aif t 

l^rrte?£L“.r. r ‘ ^ 

which overcome any sJdden^tmk' onTw “ 

neatdt ttagl Lt rJlfr^ c^^Zr”’ 

sbonld StM!^Sl’the*'aYeS*Mlird ' *”'° “‘"““S 

Vimn. The “i,ta borSS, T" “ “? “ “"“"S “ “'> ""“t™ *i™r. 

vnaon both on the oil and neat side ahonld be good and unofetmcl- 

Wmcr Ctreatonm. Should be large in capacity »ith pump and fan.- 
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CHAPTER VIII. 

PLOUGHS. 

The strength and design of a plough must naturally depend very largely upon 
the power arailable to pull it and not only upon the resistance of the soil. The 
wooden plough was first designed for the only power which the agriculturist of 
the day then thought available, that i.s human power. The original wooden 
piough.s were pulled'by slaves, who were eventually replaced by oxen and cattle. 
With the introduction of teams of cattle to pull ploughs it was necessary for the 
manufacturers to build ploughs which would stand the additional strain incurred 
by the introduction of the greater pulling power, and iron ploughs, multiple disc 
and mouldboard ploughs made their appearance. With the introduction of steam, 
agricultural engineers" were able to make a yet further progiessive step and steam 
piougliiug outfits, both in the form of cable tackle and wheel tractors, made two 
now tyjjes of ploughs necessary. For the cable tackle outfit large drag line ploughs 
were niauufactured and for the wheel tractor two, three and four fiuTOW wheel 
ploughs were made to be attached directly to the power units by means of drav/- 
bars and chains. 

One of the results of the introduction of internai combustion petrol and kero- 
sene oil engines has been to enable agricultural engineers greatly to improve the 
wheel t}'pe plough (which was actually invented before the internal combustion 
engine), with the result that at the present day it is possible to purchase ploughs 
which will work to different depths and which will work on hill-sides or on plains. 
The modern plough also has the great advantage of being able to be raised and. 
lowered at the ends of the furrows by means of a clutch, which is worked by the 
tractor driver from his seat by pulling on the plough rope. It must be remember- 
ed, however, that ploughs have been built to meet the conditions in those countries 
u'here they are manufactured or where they are sold in large quantities and, there- 
fore, they do not give at all times the same results in other countries, where the 
.soil conditions differ and where too little investigation has been made into suit- 
able tv'pes of ploughs. This is one of the reasons why, as already mentioned, 
fclie existing tjqies of tractor ploughs now in use in India have not been able to 
plough satisfactorily below 10". In order to ascertain the most suitable types of 
ploughs for a country like India it is essential for the plough manufacturers to send 
out experts to study the conditions on the spot and to decide for themselves wbat 
ploughs and implements can be used with the best results under the varjdng condi- 
tions found in this vast sub-continent. At the commencement of Burmah-Shcll’s 
experimental work ordinary P. & 0. Mouldboard Ploughs with general purpose 
bottoms M'ere used, but in order to enable better and deeper work 4" extension 
pieces were welded on to the bottoms. 
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' A special large type liaDsonie’s Disc Plougli was also used but it is only under 
special coiiclitions that tliis ploiigli is . suitable as is nieiitioned later. A Brush- 
Breaker Plough was also used but it is not economical and should only b.e used 
when the soil is very hard or the weed very thick and the question of price is not 
one of paramount importance. 

Bisc pnouGHS. 

It has just l>eej,i mentioned that this plough can only be used in special eir- 
ciimstanoes. This t}’'pe of plough has the followi'ng advantages over the Mould- 
board Plough. 

(a) Biie to the small cut of each disc, a better seed bedj resulting in fewer 

air pockets, is left, and this results in better crops in the event of 
luinfall. 

(b) The disc cuts the soil into smaller sections, and in the case of weed 

infested land, the smaller section is better as more sun and heat is 
required to kill off the roots if the sections are large. 

(c) A Disc Plough leaves an even seed bed on level land and the land is 

therefore more easily worked by bullock power than in the case of 
land ploughed by a mouldboard plough. This point, , however^ is 
of no great importance as it has been already stated that all opera* 
tions, to ensure real economy, should be carried out by power. 

Mouldboard ploughs. 

A Mouldboard Plough, on the other hand, has the following advantages over 
a disc plough — 

(а) The roots are not cut into small sections, as is the case when a disc 

plough is used, and therefore in cases where 'there is much ino.isture 
in the land or -when rains follow .soon after the ploughing, there is 
less chance of the weed returning. 

(б) The mouldboard inverts the, soil, whereas there is less ,iiive,;rsion with the 

. . ■ disc. 

(c) Due to the furrow wheels .being closer together than in the case of disc : 

plough, more even depth of ploughing is obtained with a mould- •; 

boani plough on . -i 

(d) Due to the front furrow wheel and the rear furrow wheel being closer, 

better results are obtained on rolling lands. .1 

Generally ..speaking, when the soil is in a very hard 'condition or very loose, i 

it, is impossible to work a disc plo.ugh, which.is most suitable in the case of' average 
. light soils. As, a. result of the work carried out by Burmah -Shell, it w’-as found fj 

Mn the conditions existing in those areas where the work was undertaken that a ■ I 


ill 
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plough is unsuitable i£ the soil is very moist, 
,'er, been found to be perfectly suitable undi 
•ben the soil is very moist. 


Ploughing eoe ivebd eradication. 

,Por grass eradication, one of the adi'antages of the mouldboard is that the soil 
is iiivertcd and the grass is left on the surface, consequently it cannot take root 
again, since it is killed by the sun. It is, therefore, advisable not to plough^ close 
to the rains or when the land is in soft condition. Provided there is no moisture 
in the soil, the weed will die after ploughing by a mouldboard plough, which will 
leave the earth in large lumps. 

.After ploiigliiiig with a disc or mouldboard plough, it is advisable to pull a 
rake or Orchard Cultivator over the land in order to collect the weed, which can 
then be burnt. 

The use of the correct type of plough for the soil conditions and depth of plough- 
ing required taken in conjunction with the power of the tractor to be used is more 
important than the actual power of the tractor, and many failures in the past have 
been due to wrong implements being used. Particular attention was, therefore, 
given bv Burmah-Shell to the question of implements and in particular to the 


1)EEP PLOUGHING IN I)EY SOILS. 

A type of mouldboard plough has been produced for ploughing 10"' and up- 
wards, wdiich will give better inversion and leave two clean furro'ws when working 
at a depth of 10'' to 14'Mn dry soil. With this type of plough (two drawings of 
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wMch are here given), tliere is every liope of increasing tlie output by 20, per cent., 
with a corresponding reduction in ploughing costs. ■ 

The general design of imported tractor mouldboards for ploughs’ is a bliift curve 
ill the centre, and the centre line from . the middle of the breast to the tail of the 
board shoivs a slight concavity as shown in sketch No. 1. (PL VII), 

This concave seems to be the ideal for. American soils, where' different implements 
are used to suit varying soil conditions, and where ploughing is generally done 
under conditions of soil moisture, wdiich create ideal soil adhesion by %\diicli a 
perfectly clean imbrokeii furrow slice can be out and completely inverted, leaving 
a clean channel into wdiich the next furrow' can be peidectly laid. This same (dean 
channel leaves a clear track for the furrow W'heel of the plough, resuiting iit level 
consistent ploughing over the entire area of the field. 

It has .been definit.ely proved that the type of .mouldboard W'hich produces such 
ideal results under western conditions is of no use in the dry hard soils, which are 
jiievalent i.n the principal regur and lateritic soil areas in India during the hot dry 
seasons of the year. These soils dry so hard that when they are being deeply 
ploughed huge clods are turned up by the plough and, owing to the concavity of the 
mouldboards, these clods are apt to stick in the centre, so that by the sheer pressure 
of the drawbar pull they roll along the face of the mo'iildboard and, instead of being 
turned over on the top of the last fuiroW' slice, from 20 per cent, to 50 per cent, of 
them, roll back into the open furrow channel and seriously interfere W''ith the fiinxnv 
wheel of the plough on its next round thus making consistent ploughing impossible. 

Ill the new design of mouklboard (PL VII) which was made by , the Cooper 
Engineering Works, Satara, in conjunction with Biirmah-Shel!, the centreline from 
the breast to the tail was made convex — ^this convexity amounted to SV' at the 
centre, as showm on sketch No. 2 (PL VII) and theoretically it is impossible for 
clods to stick, as they will either roll or slide along the convex plane ; since the tail 
end of the mouklboard has been ‘‘feathered'’ to about the cdods should be 
thrown well over the previous fiirrow* slice thus leaving a clean open channel for 
the next furrow slice and the furrow^ w^heel of the plough. This ensures consistent 
ploughing in dry soils. Provision is also made for attaching extensions to the tail of 
the mouldboard, and these will further ensure forcing the clods clear of the open 
furrow. . 

Deep PLOtFafiixG m Moisr soils. 

. Having, designed a mouldboard for dry soil ploughing, the question might' arise 
as to how far this design w^ill be suitable for soils containing a large percentage of 
moisture. The theoretical principles of ploughing and soil inversion from a western 
point of view have to be considered and anyone who is acquainted with ploughing 
in Europe and America knows that the ideal w^Hch a ploughman often aims at, 
whether he is using horses, tractors or steam cable tackle, is to leave a straight 
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razor edged, unbroken, crested fuiTOW. Wiien tbe mouldboard is made convex, 
the fuiTWv slice is broken across in sections, and tlie greater tlie convexity, the more 
tlie fmrow slice is broken up. The latter would appear to be the ideal for tiis 
ci.tmlry ; the .more the furrow slice i.s broken up or pulverised, the easier it will be 
fur (uiltivation later on by the primitive tillage implements at the disposal of tlie 
Iiidiau ryots. 

TiiB new flesign of inoiildboards above described slioiild have far less draft on 
the drawbar of the tractor, whether it is- working in moist or diy soils. This can be 
readilv luaiersrood when it is exp.lained from a practical point of view. W hen the 
moiildhoaHi shows a straight line from breast to tail, it is obvious that the furrow- 
slice beiSTs a heavy pressure on the entire face of the iiioiildboard. 

Idle new mouldboard being convex up to 6" from the breast, the maximum 
pressurr^ of the furrow-slice will be constant iipto that distance, and after passing 
the zenitli of the curve the furrow-slice will be theoretically sliding downhill with 
little or no friction. 

The above design of plough with convex mouldboard appears to be the ideal for 
use in dry soils, but would not be suitable for moist or gummy soils, as the wetter 
soil would not scour (dc., would pile up on the mouldboard). The scope for the 
convex design must therefore be limited, as a plough that can be used in both dry 
and riioist soils is one that would better meet general Indian requirements. 

Ploughixg in dry and moist soils. 

It has been remarked already that the type of mouldboard plough ordinarily 
imported into India (ie,, the general purpose bottom) is entirely suitable for work 
upto 9'' under normal conditions and in dry, as well as in moist, soils. For work 
above 9'^ in dry and moist soils involving deeper tillage than 9", not only have the 
necessary changes to be made to the mouldboards and shares, but the plough in 
general must be re-designed. The following points require careful attention : — 

(1) The greater the depth the wider the cut, which not only necessitates the 

introduction of a wider share, but also results in the beams having 
to be placed further apart and larger and stronger beam braces being 
required. 

(2) As more earth is passed along the mculdboards they have to be made 

much longer and less bluff to reduce lesistance, and this results in a 
clean fiirimv being left. Mouldboard braces are very necessary. 

(3) 'With extra earth passing between the first and second mouldboards the 

beams must be lengthened and their height increased. 

(4) The .i.ncreased height necessitates larger ■wheels, raising links and axles 

and the raising springs have to be larger and stronger, it being under- 
stood that the drawbar and release hitch have to be stronger in 
proportion. 
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The iiiidermeiitioiied two new ploughs offer 'the following adv'antages : — ■ 

Eaksomes ts4. 

Tills plough V'OrJcs siiccessfully up to t-lie uvei'age depth of aiid on lojeoinit 
of tlie removable and adjustable bar point it is very, light on ploiigli sliui't^s, wliieii 
are much (d:iea])er to replace than the' general All-Steel Share, Again Hit.* adjustable 
bar point pfu’jiiits more suck to be obtained in very hard soils, widclj is not possibie* 
with, other types of shares. • 

The Him sac. plough. (Pl. VIII). 

This plough works very sueoessfiilly up to 1.2" and has the advantage o'! clieepier 
shares, when coinpai’iMi with the U. S. A. shares. 

The moahJjjoards scour under very guiimiy soil conditions and are ^cell braced. 
The beams are supported above by a very strong steel pipe to which steel plates are 
wtdded, and tiiey support tlie 'wdiole bottom resulting in it being almost iiiipossiide 
to bend or twist a beam. All parts tliroiigh the plough are strong and. wlierevei* it 
has been possible castings have been replaced with steel. ' 

The following extract from a report made by Mr. T. R. Goslin of the Cockshutt 
Plow Company, Canada,, who in 1933 visited India to st'iidy the, agricultural imple- 
ment market, is of interest and particiihirly his remarks about partial inversion for 
deep plougMiig weed infested lands by means of' a disc p'loiigli ,or Coiiibiiie Tiller. 
Messrs. Marshall Sons & Co. (India), Ltd., Calcutta, agents for the Cockshutt Plough 
Company have kindly permitted the publication of these extracts from. Mr. Goslings 
report. 

Report ok ploughing conditions in India. 

'' India, taken from a ploughing point, of view, can be divided into two classes,, 
(1) tractor ploughing, (2) bullock ploughing. Both of these vary- considerably in 
different parts of India. 

The advantage of tractor ploughing, apart from working costs, '.is very marked 
ill India, two or even tliree crops being grown in one season. This means that the 
land has to be cultivated betwem those crops and in the dry season, when this land 
is. hard and dry, it can only be ploughed by tractor, whereas bullock ploiigliiiig has 
■to 1)6 done immediately after the harvest before the land dries off, or after the rains. 

The question of time also enters into the eradic.ati.oii of the karkdiy Jeans grass, 
etc.. , These weeds have a hormontal root system 9" to 12" below the surface ; this 
requires deep . ploughing during the dry season and bullocks are unable to 'supply 
the power;, necessaiy for complete inversion of the- soil to this 'depth in this heavy 
.soil' , The , choice of, a plough, depends o.n soil'coiiditions and crops grown, as. well 
as on the wishes of the customer.,- Soil. -conditions vary considerably even in the 
same districts so that the correct type of plough depends a good deal on actual trial 
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Where the crop is of a broadcast nature, the semi-inversion plough (Tiller Combine) 
will 'be found most suitable and where a crop is such that complete inversion is 
aecessary, choice lies between a mouldboard plough (Share Plough) or Disc Plough, 

The jilotighs are divided into various headings : — 

(a) Ccunplete inversion ploughs which are again subdivided into : — 

1. Mouldboard Ploughs. 

2. Disc Ploughs. 

Complete inversion ploughs are used for breaking up new ground as well as for 
ordinary ploughing. T^Tiere complete inversion is necessary, as in the case of sugar- 
cane or cotton, any of these inversion ploughs can be used. 

Complete inversion is not ahvays necessary and it will be found considerably 
cheaper to use the semi-inversion (Tiller Combine) where such crops as wheat, rice, 
grass, jbtraf, etc., are seeded and broadcasted. This machine is capable of ploughing, 
cultivating and seeding in one operation. 

Another condition enters into the scheme of things for India, and that is a deep 
plough for weed eradication of the hariali grass and the Jeans grass on the black 
cotton soils. This condition is ploughed dming the dry weather when the soil is 
in a very hard condition. Complete inversion is necessary so that the roots of the 
weeds may be turned up and killed off by the sun. Owing to the depth at which 
this weed grows with its root system of from 9" to 12" below the surface and the 
hardness of the soil a strong plough is very necessary. The draft at this depth 
ranges between 2,000 to 3,000 lbs. per bottom.” 


Plough shares. 

Plough shares in general may be placed under five heads, namely 

Cast CJiilled Shares. They are far cheaper than the all-steel shares but will not 
stand up to stony or rocky lands. They can be re-sharpened by grinding. 

All-Steel Shares. Have the advantage of being extra hard resulting in long life 
and may be re-sharpened and the point drawn by forging. 

Steel Soft Centre Shares. These shares are built of three sections, the front 
and back being a glass hard steel and the centre a soft steel which takes up the 
shock when they meet stone, tree roots, etc. The points can be drawn and the 
cutting edge re-sharpened by forging. 

Bar Point Shares. Tbe main body of the share may be cast iron soft centre steel 
and solid steel and the standard point is replaced by a movable bar which is adjust- 
able and may be re-sharpened times out of number. Again by adjusting the bar 
point greater suck may be obtained for hard soils. This type of share offers by far 
the most advantages and is very inexpensive. 

Removable Slip-on-Nose Point Shares. TMs type of share is as a rule only made 
to fit cast iron shares. By having removable slip-on-nose points the life of the body 
of the f-hare is lengthened as the most wear is on the point, which is replaceable at 
a small cost. Tbs type of share has been very widely used for bullock ploughs. 
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During the experimental work described in this monograph solid steel, soft centre 
steel and cast ■ iron chilled shares were used. During the first three seasons^ work 
the expeiiditiire on plough shares was very heavy, and it was apparent from tlie 
work carried out that there was room for considerable economies under this heading. 
The expenditure ,on plough shares for each outfit worked by Biirmah-Sliell for the 
first three seasons' work was as follo'ws : — 


Cost of shares. 


Outfit No, 

fi’eason. 

Cost. 

1 Acres. 

1 Cost per acre. 

1 

1 

1931-32 

Rs. A. P. 

596 12 2 

304-13 

Rs. A. P. 

1 15 5 

2 

1931- 32 

1932- 33 

Combined 

28 14 .5 , 
180 0 10 
158 15 3 

32-75 

117-14 

149-89 

0 14 1 

1 1 9 

1 1 0 

3 

1932-83 

132 6 6 

100-0 

1 5 2 

4 

1932-33 

28 14 5 



5 

1931-32 

61 8 9 

760-22 

0 1 4 

0 

1931-32 

28 14 o 

99-0 

0 4 8 

7 

1931-32 

260 0 9 

303-65 

0 13 8 

8 

1932-33 

216 12 3 

158-25 

1 5 11 

9 

1931-32 
^ 1932-33 

Combined 

229 7 3 
280 8 3 
509 15 6 

341-9 

224-12 

666-02 

0 10 8 

1 4 0 

0 14 6 

10 

1931- 32 

1932- 33 

Combined 

198 13 9 
447 15 5 
646 13 2 

320-65 

226-7 

547-35 

0 9 11 

1 15 7 

1 2 11 

li 

1931- 32 

1932- 33 

Combined 

214 2 6 
216 12 2 
430 14 8 

340-95 

100-17 

441-12 

0 10 11 

2 2 7 

0 15 Ilf 

12 

1931-32 (Dharwar) . 

1931- 32 (Raichur) . 

1932- 33 

Combined 

176 11 1 

28 14 5 
188 1 9 
393 11 3 

144-29 
■ 81-95 

95-0 

221-24 

1 3 7 

0 5 8 

1 15 8 

1 12 6 

13 

1931-32 (Dharwar) . 

1931- 32 (Raichur) . 

1932- 33 

Combined 

28 14 5 
nil 

185 5 0 
214 3 5 

51-05 

40-4 

211*52 

302-97 

0 9 1 

0A4 0 

0 11 4 , 


iV.S.— Since the work referred to above was carried ont, the prices of plough shares, have been 
xednced and the costs given above are on the high side. 
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During the exTjerimental work carried out in 1933-1934 season an unproved 
tvpe of solid steel share was used and in tests carried out with three solt centre steel 
siiares and three solid steel shares, the former were used lor 58| acres and 
fur I4rd iioiirs, wlnht tlie latter were' worked for 147 acres over 369 lioiirs. In tins 
imiwniir test, as during the past seasons’ work, tlie solid steel share gave^lar more 
efliiticuit service than either the soft centre steel or the cast iron dulled sliajes. 

The use of the improved type of solid steel share resulted in the cost per acre 
l-.-iii!' rediu'.ed during the experimental work throughout the 
He. per acre, against an average rate or acre for the seasons from !..<> --j-j o 

lie. I per acre. 

The hitch .i\NB its adjosiment. 

(W’itli adhkKovv'loidgrncnts to MelAiriniek-Heering Ck).) 

The liitch, in the sense it is here used, is the connection between the tractor and 
I' tlie iinpleinent it pulls. It 'Starts from where flexibility begins at the I’ear o.E the 

I' tractor and ends where flexibility ends in tlie solid attachment to the implement, 

as is clearly illustrated. (PL IX). 

CenPre of Resistance. Every implement has a point where, if a single chain was 
attached the implement could be pulled straight ahead. This point is called The 
Centre of Eesistance Although most seed bed preparation implement have their 
centre of resistance in the centre of implement, this is not the case with ploughs, 

A mouldboard plough does not have its centre of resistance in the centre of the 
land worked. This point varies with most types of bottoms attached to the beams 
and also under different soil conditions and when ploughing is carried out at different 
depths. Most authorities agree that with a 12" plough bottom, under average soil 
conditions and when working to a depth of 8" to 10", the centre of the load is about 2" 
from the shim and not far from a point between the mouldboard and the share. 

The Centre of Resistance ivith a two -and thfee-Ftirrow Plough . — Having completed 
the first round of ploughing, the second is started and masiiremeiits can be made 
from the wall of the previously made furrow. The point about 2" from the shim, 
the centre of the load for the first bottom, is 10" from the furrow wall. For the two 
furrow plough it is 10" -plus 12", or 22", from the furrow wall ; the centre of the load 
for this plough is therefore half way between 10" and 22", or 16", fmni the fun’ow 
W'alL In other words when a 12" bottom is needed, the centre of the load shifts 6" 
further from the wall of the furrow. Thus for a three furrow the centre of resistance 
is 22" from the wall of the furrow.. It must, however, be remembered that these 
locations are based more or less on the arbitrary assiimi)tion that the centre of the 
load is 2" from the shim. In hard ploughing there is more pressure thrown on the 
mouldboards and the centre of resistance may move considerably towards the centre 
of the bottoms. 

N.B . — ’We are indebted to Messrs. Volkart Bros., Agents for McT„'Ar.miek-Deeriiig prodiicts for 

certain extracts from their literature regarding the Hitch . 
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Line of Draft Tlie liae of draft is an ■ imaginary line running from tlie point 
where flexibility starts at the tractor drawbar througii the point where flexibility 
ends in. the solid attachment of the implement to the centre of resistaiic'e. As the 
centre of resistance changes wdth diflerent implements iinder diSereiit soil coiiditioiis. 
the line of draft must be checked from the side and above the tractor. 

Hitch too kigh: If the hitch is too liiglij far too much vr eight will canh'fl the 
front wiieels of the plough : this will result in wmrn bearings and a. temienc}- i'o.i’ li^e 
bottoms to '' stutter ’’ or bob «along on the point of the shares. Tliis w'iii, lUidt-r 
many soil conditions, also result in poor scouring as with the bottoiiis running on the 
points of tlie shares the angle of the inouldboard is more abrupt wiiicii .results in the 
soil eiK, countering the turning surface of the iiioiildboard too squarely to |)eriuit it 
to be puslied off. Again on account of the inouldboard being too abriiju; or tou 
straight, tlie furrow' slice breaks down before it should and passes unde;!’ tlie wiiig 
and back into the new" furrow". 

Mitch too Loti\ Hitching too lotv on the plough lias the opposite effect, for too 
much wnight is €a:iTied by the rear wiieel and the front wiieels do not carry their 
proportion of the \reight ; the result is that resistances, w4i(ii should be converted 
into a rolling load, must be overcome as sliding friction causing a very niiieh heavier 
draft. 

Watch the Land WheeL The best wny to determine wiiether a plough is hitched 
correctly is to observe the land w^heel. When this wiieel runs straight it indicates 
proper lateral hitch adjustment. 

Side Draft. When the line of draft is not hitched' directly behind the centre of 
the tractor it results in side draft. With a wheel tractor this causes the front wheels 
to work towards'or aw'-ay from the ploughing and steering becomes almost impossible. 
With a track tractor the tractor tends to wmrk to the right or left due to one track 
having to pull more load than the other. If the load is sufficiently heavy, the track 
pulling the greater load will have some slippage. 

Wheel Tractors and Side Draft. As wiieel tractors can be w"orked with one 
driving wiieel in or out of the furrovr side draft can ahcays be overcome. Fiirtiier 
when working with one driving wiieel in the funowq it is very often better to hitch a 
little to the left of the centre line of the tractor. The easiest wviy to check the 
position of the tractor clevis pin is to stand in front of a tractor wiien it is being 
'worked. If the driver has to keep the front W’-heelS' tow"ards the furrow wall this 
points out that the tractor tends to pull to the right, the clevis pin should be taken 
to the left of the centre line of the tractor. If the driver has to keep' the front wheels 
towards, the 'ploughed land, the clevis pin should be moved to the right to the 
centre .line of , the tractor. 

r. .Side Draft and Trach Tractors. "If the line of- draft is further from the furrow" 
wall than the centre line of the tractor, the tractor should be taken further from the 
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furrow wail. On tlie other hand, if the line of draft is closer to the furrow wall than 
it is possible to get the centre line of the tractor without pulling the left track in the 
furrow, the only possible way to reduce the side pull (after all possible off-set adjust- 
jui*nt.s have been made) is to pin the drawbar of the tractor to one side and then 
lengthen the hitch which wdll reduce the angle of pull. 

This, however, would only be necessary when ploughing very deep in hard dry 
soil. It should, how'ever, also be remembered that when the hitch is lengthened the 
horizontal line of draft must again be checked ; most ploughs have the necessary 
adjustment to permit this, but should it not be possible to obtain the correct hori- 
zontal line of draft through the adjustment at the front end of the plough it can be 
obtained by adjustable tractor drawbar or in the case of a Caterpillar tractor by the 
use of the “ Universal Drawbar ”. 
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CHAPTER IX. 

/ 

^ ORGANIZATION OF CONTRACT TRACTOR PLOUGfflNG. 

In order to ensure tlie most efficient work and tie best financial retimiSj the 
organization of a contract tractor ploughing scheme entails a- considerable ainoiint of 
preliminary work and detail. In considering the subject here it is assiinied that the 
contractor will be receiving no direct support from Government tiroiigli the Agri- 
cultural Department, such as assistance in canvassing or takavi loans. In many 
Cases such assistance will be given and will naturally facilitate the organization 
and lessen the amount of detailed work. ■ It is further assumed that a contractor 
wishes to start work with six tractors, ivliich will be used on deep ploughing for weed 
eradication only, and all the statements contained herein are based on that assump- 
tion, unless it is specificalty stated otherwise. The first and obvious step will, of 
course, be the selection of the area, in which the contractor should be entirely guided 
by the Agricultural Department of the area concerned, and by those with practical 
knowledge of tractor ploughing in India. Once the locality is decided upon, the 
area must be inspected by men with practical experience, and the depth of ploughing 
should be decided in order to enable a decision to be made as to the most suitable 
types of tractors, ploughs and other implements. Information which will assist 
contractors in deciding as to the types of implements and as to the depth of plough- 
ing required, will be found in other parts of this monograph, but a warning must be 
given against ploughing too deep. It is the natural inclination of landholders, and 
also of many agricultural officers, to press for deeper ploughing than is actually 
required, and the important point must be borne in mind by the contractor in con- 
sidering this matter that ploughing for weed eradication is not necessary at a lower 
depth than that at which the bottom rhizomes (the roots which regerminate) are 
found, except in the case of 1mm eradication when the rhizomes below 12'' do not 
regerminate. Having decided on the area, the depth of ploughing and the tjqie 
of implements to be used, the contractor will naturally be able to fix the rate and 
the following is a draft budget of expenditure, based on six tractors, working on 
weed eradication to a depth of 10", which will be of assistance to contractors in 
deciding upon the rates to be charged. It must be emphasized that these figures 
apply only to deep ploughing and if other work is carried out during the year all the 
overhead charges will naturally be reduced. 
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Budget expenditure foe contract tractor ploughing based on six Diesel 
TrxICtoPvS employed on deep ploughing only. Depth 10 inches. 


1 . — 

Supervisor’s salary, — 7 naonfchs full and 5 months half . 
Assistant Supervisor. — 6 months at Rs. 200 


Canvassers, — 3 at Rs. 60 
2 for 9 months 


2. Drivers — ■ 

6 at Rs, 50 for 5 months 

13 at Rs. 35 for 5 months (inclusive of one biaeksmith) 


5. Spares and Repairs- 
Spares 

Plough Shares . 


6. Camp Equipment . . . . 

7. Railway expenses for Stipervisor and Drivers . 

8. Interest and Depreciation — • 

6 Tractors @20% on Rs. 30,000 @Rs. 5,000 
6 Ploughs @12|-% on Rs, 1,920 @Rs. 320 . 
Interest on above 6 ontfits at 6% on Rs. 31,' 
Motor Truck @20% on Rs. 5,000 . . 

Interest on truck @6% . . . . 


9. Supervisor's allowance 
10. Allowances for contingencies 


Rs. A. P. 


month, 1 for 12 months and 


Fuel and Lubricants — ■ 

Fuel Oil for 3,800 acres at 5 gals, per acre at Rs. 3-12-6 per 
unit of 8 gals. . . . . . • • 

Engine Oil for 3,800 acres at -4 gal. per acre at Rs. 1-7-0 
per gal. 

Transmission Oil for 3,800 acres at *05 gal. per acre at Rs. 3 
per gal. ......... 

Grease for 3,800 acres at *5 lb. per acre at Rs. 0-5-9 per lb. . 

Waste for 3,800 acres at *2 lb. per acre at Rs. 0-0-11 per lb. 

Kerosene Oil for 3,800 acres at 1/16 gal. per acre at Rs. 5-10 
per unit of 8 gals. ....... 


4. Transport : Main Road : over a 40 mile lead — 

Driver and cleaner 5 months at Rs. 30 and Rs. 8 
Petrol 120 trips, 80 miles per round trip ; 9,600 miles at 15 
miles per gal. 640 gals @ Rs. 1-8-6 per gal. 

Engine Oil 100 miles per gal. 9,600 miles and 96 gals, at 

Rs. 2-12-0 . . . 

Spare parts, tyres, waste 


Total acreage 3,800 for one season. Estimated cost per 
acre for 10^' work . . . 


R-S. A. P. 


4,393 12 0 

1,200 0 0 


5,593 12 0 


1,800 0 0 


1,500 0 0 
2,275 0 0 


3,775 0 0 


2,185 0 0 


570 0 0 
682 13 0 
43 8 8 


166 15 11 


12,628 13 1 


190 0 0 


980 0 0 


264 0 0 
400 0 0 


1,834 0 0 


3,000 .0 0 

1,200 0 0 


4,200 0 0 
400 0 0 
200 0 0 


6,000 0 0 
240 0 0 
1,915 3 2 
1,000 0 0 
300. 0 0 


9,455 3 2 
500 (I 0 
7,000 0 0 


47,386 12 3 
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Explanation of budget. 

1. Supenision, As only deep plongliing work for weed eradication is con- 
sidered^ the Supervisor is included at full pay for seven months to cover the actual 
ploughing period and a period for overhaul, and at half pay for the balance of the 
year. The Assistant Supervisor will only be required for the period of ploughing. 

Cmivassers, Three should be sufficient, but only one will be required for the 
full year and the other two for nine months, wdiich allows a period before the plough- 
ing season for the necessary canvassing. 

2. Drivers, The ploughing season is taken as five months. Any staff required 
for overhauls after the ploughing season should be charged against contingencies. 
One senior driver and two juniors for each outfit are provided for. 

3. Fuel and Lubricants. The figures are based on average actual consumption 
of six 15 H. P. Diesel Tractors employed by Burmah-Shell on 10" ploughing for 
two complete seasons. 

4. Transport. Under the usual agreement the landlords are responsible for 
transport of fuel, so this item should be considerably reduced as only transport for 
spare parts and stores will be on contractor’s account. It is, however, thought 
advisable to include the maximiim transport charges. 

6. Spares and Bepairs. Maximum figures have been included. 

6. Oamp EqidpmmL ■ 

7. Bml/wav Expenses. j 

These call for no comment. 

8. Interest and Depreciation. | 

9. Supervision Alloivance. J 

10. Allowance for coniinmnoks. A large but necessary item in view of the 
uncertainty of the ploughing seasons, and of the various causes which may affect 
outturn, such as earl}' rains and famine. 

The rate having been fixed, the contractor will have to send out canvassers, 
wdiose duty it will be to obtain a sufficient area of land concentratecl, so as to enable 
the tractors to work as close together as possible, in order to enable adequate and 
economic supervision by one man and a reduction in transport costs. Canvassers 
should first of all make friendly contact with the local Agricultural Officers, who can 
be of immense assistance in putting them in touch with landlords and tenants, wffio 
may require their lands ploughed. Unless Government are giving special takavi 
loans for the payment of the ploughing dues, the method of payment must be decided 
upon by the contractor and an advance of at least 50 per cent should be taken in all 
cases by the canvassers. 

With six tractors it would be advisable to canvass for 750 acres a montlp i.e., 
150 acres per tractor for five tractors, allowing for the sixth being kept as a reserve 
against breakdowns, accidents and other causes necessitating stoppage of work by 
any, one tractor. 
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Obcanization of worn. 

The main ploughing centre should be as near a t< 
ensure a short lead for fuel and other supplies. 
main camp with the tractors working wL... 
can be reasonably supervised by one man. 
held responsible for its condition. Major repairs s. 
camp, but with each tractor or series of tractors worl 
ling repair box should bo sent, so as to enable minor ; 
site. The following tools and equipment arc those 
kept actually on the ploughing site. 

Equipment. 

Camp and Office, 10 tents— 

1 for Supeiwdsor. 

1 for Office. 

1 for Assistant Supervisor and clerk. 

7 for Drivers. 

2 Petromax lamps. 

10 Hurricane lanxps. 

2 Large tables "I 

^All collapsible. 

2 Small tables J 
6 Chairs, collapsible. 

1 Typewriter. 

6 Watches for drivers. 

1 Office clock. 

2 Till boxes for stationery and files. 

2 Measuring tapes. 

1 Letter scale. 

1 Medicine chest. 

15 Water casks (3 for drinking water). 

1 Filter. 

4 Tin boxes for small spare parts. 

2 Racks (steel or wooden) for large spare pad: 
Tools and Accessorises- - 

1 Set of tools to each tractor as supplied. 

6 Funnels. 

3 Measuring cans (J, 1, 2-gallon) for main camp, 
30 Spare barrels (for Fuel). 

1 Anvil. 

1 Forge. 

1 Set taps and dies.' 


il head as possible so as to 
?. The best arrangement is to have one 
ithin a maximum radius of five miles, as these 
subject to the driver of each outfit being 
iioiild be carried out at- the main 
:ing on the same fields a travel- 
repairs to be carried out on the 
vhich it is suggested should be 




■ -I 


Ilii® 


PLATE X. 


I. Moving Camp. Trailer loaded with stores and camp equipment (page 69). 


2. Moving amp. Trailer loaded with stores and camp equipment (page 69), 
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Tools and Accessories — contd* 

. 1 Drilling macliinc. 

1 Set blacksmith’s tools. 

3 Boxes of tractor spares (large), 

1 Cycle for messages. 

1 Spring' balance. 

I Soldering set. 

1 Emery grinding wheel. 

1 Large. Jack to lift tractor. 

I Standard Depth Measure. 

Progeamme op work. 

The arrangement of the actual work is a matter of great importance and of 
considerable difFicuIty, as it is most important to ensure that the tractors travel 
as little as possible from field to field. lYhen canvassing, the canvasser should mark 
on a map all the areas to be ploughed to enable the Supervisor to draw up his pro- 
gramme for each tractor and to ensure that they are not held up for want of work. 
During the actual ploughing season the canvasser should always work ahead of the 
tractors inspecting the fields next on the programme and see that the landlords 
have carried out their side of the agreement by clearing the fields and arranging for 
waiter supply. 

Staff, An experienced Supervisor with mechanical and agricultural knowledge 
will be required together with an Assistant Supervisor, who will be responsible for a 
definite section of work to be delegated by the Supervisor, such as supervision of 
and responsibility^ for those tractors working at the greatest distance from the main 
camp. Ill view of the shortness of the season it is most advisable to work day and 
night ; for this three drivers w'orking eight hours each will be required. Electric 
lights for night work wiU be purchased with the tractors. A blacksmith and camp 
cooly should also be provided. 

Since the work will in most cases be carried out in isolated areas, proper accom- 
modation and arrangements for the staff are most important and particularly ade- 
quate arrangements for good drinking water. Normally the staff should be housed 
in tents, which will be pitched near the main camp, but if the tractuis are working 
more than twm miles from the main camp it may be advisable to have the drivers’ 
tents pitched on the actual ploughing sites. One of the three drivers should be 
appointed Head Driver on a higher wage than the other two drivers and should be 
held responsible for the supervision and condition of one tractor outfit. As far as 
possible the drivers for each un it should be of the same community or caste as this 
facilitates: oommi.ssariat arrangements. ^ 

In addition to the Supervisors and drivers it will be necessary to employ at least 
one clerk, who wil be responsible for measuring up the lands on the conclusion of 

'a 
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work aad for obtaining a certificate from the landlord that 
satisfactorily. In addition, the clerk should be held lesponsi ^ P 

for the collection of aU balances due against work carried out and certified la c 
lords. In this connection a contractor would be well advised to come to some 
arrangements with the local agricultural authorities to act as arbitratois m the c e 
of any dispute as to the depth of ploughing or as to the area ploughed. 


Fuel supplies. 


Unless proper arrangements are made for adequate supphes of fuel, work will be 
held up. At least two weeks’ maximum requirements should be held by the con- 
tractor in his main camp and arrangements to this end should e ma e wi i it 
supplying firm or agents. In order to ensure regular deliveries of fuel it will b 
advisable for the contractor to have a lorry, which will run from tlm nearest rai 
head to the main camp and can also be used for transport of fuel from the mam camp 
to the ploughing site and for moving camp. Although landlords are responsible 
for the former imder the agreement, it is not always possible to keep them to their 
agreement. At least one day’s stock should be held with each tractor if workmg 
away from the main camp. 


Specimen Agreement between landlop.d and contractor. 


A suggested form of agreement to be taken by the contractor from landlords or 
tenants is given below : — 

An Agreement made between 
(hereinafter called the Contractor) and 
(hereinafter called the Landlord). 

Whereas the Landlord has requested the Contractor to plough his land as set 
out below at the rates mentioned and whereas he has to this end paid Rs. 
in cash, being equivalent to 60 per cent, of the estimated value of the work to be 
carried out, to the Contractor and promises to pay the balance on completion. 

The Contractor agrees to do the work as set out in the schedule attached hereto. 

The Landlord agrees 

1, To have the land, as set out in the schedule hereto, tractor ploughed by the 
Contractor as herein more particularly mentioned. 

2. To clean the land of all tree stmnps, standing crops and roots and rocks which 


above the surface. 


3. To supply free of charge the necessary bullock carts or other transport to 
transport kerosene oil, crude oil, engine oil, etc., from the nearest railway station 
or oil depot to the site of ploughing and also to provide the necessary clear water 
required for the use of the ploughing outfits and for the staff employed therewith. 
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4. Hot to liold the Goiitractor responsible for any loss wMcli may be incurred 
by the landlord due to any breakdown of machinery before or during work or for 
any other cause outside the Contractor’s control ; in such cases to pay for the area 
ploughed. 

5. To reserve to the Contractor the right to reject wholly or in part the coii” 
tracted area as unfit for tractor ploughing by reason of it containing treeSj stumps, 
stone, nullahs or land which is bound by vfaterways, hedges, fencing, standing plots 
or any other landlord’s fields or lands. 

It is mutually agreed that all disputes in regard to the depth of ploughing or the 
quality of wmrk generally will be referred to the Deputy Director of Agriculture, 
whose decision will be final and binding. 

As Witness : 


SCHEDULE. 


No. of Acres. 

Village. 

Taluka. 

Survey No. 

Depth of 
ploughing. 

Rate. 








If takavi is being provided the contract should stipulate that the landlord shall 
keep the land under steady cultivation where this is possible, as for instance, where 
Jeharif crops are grown during the monsoon. 


The Agreement, it will be noted, provides for the landlord agreeing to supply 
water for the tractors and for the staff at the ploughing site and also for the land- 
lord clearing the land of tree stumps, stones, rocks and other obstructions in order 
that the land may be ready for the tractor to start work immediately it arrives on 
the site. These are two most important points and must be fully explained by the 
canvasser before he concludes the agreement. 

Invoice. 

■Invoice . — On the measuring of land an invoice should be made out and sub- 
mitted to the Landlord in the following form : — 

Invoice Ho. Dated the — : 

;Contract Ho, — — — Dated — — - — — -- 
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Details of ploughing work carried out. 



Certified that the work mentioned above is satisfactory and the invoice is correct. 


(Sd.) (Sd.) ” 

Agricultural Inspector, Ploughing Contractor, 

Approval of the Cultivator : — 

I am satisfied with the above work done for me and I agree to pay the amount 

of Es.- to Messrs.— — — , being balance 

due on above work after deducting advance already paid. 


Signature of the Landlord or CuUimtor* 

Statements and records to be kept by supervisor and contractor. * 

In order that work may be carried out in the most economical niannerj and in 
order that a close watch can be kept upon every side of expenditure, it is most 
important that a clear and fool-proof system of working costs should be maintained* 
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This system should enable the contractor to ascertain at a moment’s notice the cost 
of each operation and at the same time the records should not take up too much of 
the Supervisor’s time each day. The Supervisor should maintain in the field only 
those records required to permit the contractor’s office to work out all the required 
costs and other data. The system set out below was used during the three years 
in which Burmah-Shell carried out practical tractor ploughing in different parts of 
India. It is hoped that this system will be of interest and value not only to potential 
tractor ploughing contractors, but to individual tractor owners. It will, however,, 
require modifications according to the conditions under which contractors or indivi- 
dual tractor owners are worldng. It is assumed in discussing this system that the 
Supervisor will keep the necessary records on the field and that the final statements 
and final check will be made in the Contractor’s office. 

Records to he maintauied in the Field . — The following should be maintained by 
the Supervisor in charge of ploughing operations. 

Driver’s Daily Log Book. 

Each outfit should be supplied with a log book which must be kept by the driver 
on each shift and which provides a check on area and on fuel consumption. 

The following is a suggested form for the log book which has been filled in as an 


example : — 




Date 1st June 1933. 
Outfit : Number IV. 
Contract No. 21. 


Fuel : Kerosene oil. 

First Dip. ; 10. 

Added : 14 plus 12. 

Final Dip. : 6. 

Total used : 30 gallons* 

Engine oil : 2 gallons. 

Transmission Oil : i gallon. 

Grease : 2 lbs. 

Spare Part Nos. I. H. C. 2197 P. 0. 1934. 
Extras : 1 lb. cotton waste. 

From. 

To. 

Hrs. 

Work and reasons for stop- 
pages. 

6 00 

7 00 

7 00 

14 00 

1 00 

7 00 

Oiling and Greasing. 

10'^ Ploughing. 

14 00 

15 10 

1 10 

Tractor breakdown. 


15 10 ; 

24 00 

8 50 

10"' Ploughing. 


24 00 : 

24 30 

0 30 

Plough breakdown. 


24 '30 

5 00 

4 30 

10^ Ploughing. 


5' 00 

6 00 

1 00 

Transport 6 miles to Contract 
No. 22. 



Signature of Supervisor. 


u 
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To 


Indent Form. 


No. 


Biirmali.SheU OU Storage and Distributing Co. of India Ltd. 

Development Department. 

Original. 



, to bearer 

Please supply— — 

^ ^ by cart 

bulk 

in tins of 


gallons 

'lbs7~ 


cans 

for the • .tractor outfit. 

Dated 

Supervisor. 

Office use only : 

Bate r 

Entered.... 

Kote. — Original to Agent/Depot supplying 
Duplicate to supervising office with weekly statement. 

No. 

Burmah-Sheli Oil Storage and Distributing Co. of India Ltd. 

Development Department. 

Duplicate. 

To 


Please supply 
bulk 

in tins of 


to bearer 
by cart 


gallons 

TbiT 


cans 

for the ■ ■ tractor outfit . 

Dated.. 

Supervisor. 

Office use only . 

Rat©' 

Entered. 

Note. — Original to Agent/Depot supplying 
Duplicate to supervising office with weekly statement. 


This form will be prepared in duplicate by the Supervisor and one copy sent to 
the Office. It obviates any reference to the Spare Parts Stock Book. On receipt 
of the „ goods indented for,' the' suppliers’ packing sheet will be checked against the 
indent before the account is passed for payment. 
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Acknowledgment Form* 


Place — 

Date — — 

The following has been received from Messrs, 

Nnmber/Weiglit. Description. 

(Sd.) 

Ploughing Siipervisof. 

This form will be prepared in duplicate every time fresh stacks and supplies are 
received and is a format check for the office against the suppliers’ invoice before 
payment is made. One copy is sent to office and one retained by Supervisor. 


Tractor 
Unit No. 
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Daily Report Form. 

Burmali-Shell (Development Department). 
Tractor Operation Daily Report. 


Implements 


^0 Spake parts. 


How time employed 
(De^th of plonghing to 
be given). 


§D T'ractor. Hougii 


Drivers’ Names. 


Plougliing Supervisor. 


Working hours laid down. Landlord’s name. Drivers’ Names. 

Remarks 

Date of posting Ploughing Supervisor. 

These forms must be prepared in duplicate each day for each tractor from the 
drivers’ log books abeady referred to. These will keep the Supervisor in touch with 
the condition of each tractor and implement. The fuel consumption can be checked 
and also^ if the outturn is low due to the bad condition of the outfit or slackness in 
the working of the staff, it can be noticed. This report form is also the basic form 
from which the office obtain their final detailed working costs, as will be explained 
later. 
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Weekly Fuel Stock StalemeuL 

Camp 

Outfits * 

Stock Book. 






! 

ZZI 






Opening stock. 

Eeceived. 

Used. 

S 

CO 

Received. 

Used. 

Stock. 

fC5 

!> 

1 

Used. 

Stock. 

Received. 

Used. 

Stock. 

Received. 

Used. 

4 

s 

> 

Used. 

Stock. 

C3 

8 

(§ 

Used. 

Closing stock. 

Kerosene oil 

Crude oil 

Petrol , 

Engine oil . 

Transmission oil . 

Grease , 

Waste . . 

Motor lorry Engine 
oH, 

'Carbide . 























This statement is sent weekly to the office but is prepared in duplicate daUy by 
the Supervisor. It can be checked against the Acknowledgment Forms referred 
to above and also against the Daily Eeport Forms. 

A check at any time is enabled by this statement. 


I'.V.f >S' 




f 




4f 
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Cash Account Form* 

Burmah-Shell (Development Department). 
Imprest Cash Account {Petty Cash Disbursements for the period to 


ofWS ). 


Ploughing Supervisor. 


.Ploughing Project. 


Mech. Cult. Statement No. C. 


ALLOCATION-. 


1 Maintenance (Kepairs). 

General 

Account. 

Tractor 
Unit JSTo. 

Tractor 
Unit No. 

Tractor 
Unit No. 

Tractor 
Unit No. 

Rs. A. P. 






Bs. A. P. 


Consolidated Bhatta Allowance from- 


Summary. 

Balance in hand on- 

Received from H. 0. on- 

Total . . 

Less expenses as above . 
Balance in hand on— 


Signature, 

It is suggested that this form is submitted by the Supervisor to the office and all 
expenditure should where possible be allocated against a particular tractor or im- 
plement. 



Records to be maintained in the Main Office. 
Name. Tractor /Plough 
Unit No. 

Description of spare parts 
Number of spare parts 

Spare Paris Stock Ledger, 



All spares received in accordance with the aokaowledgmaats siibinittcd hj the Super- 
visor are entered in this book and all spares shown on the Daily R^porl} Forms are als o 
entered. This results in the daily stock of spare parts being on record both, for the .refer- 
ence of the Supervisor and the Office. 
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Tractor Unit No. 

Time and Operation Report and Pay Moll 


TBIE WOEKED IK HOUES. 


AOEEAGE WOEKED. 


Work- 

ing 

hours 

laid 

clown. 


Total 

hours 

worked, 


Maintenance. 


OPERATION, 


Mileage 

Transit. 


Operation. 


Contract 

No. 


Transit. 


Plongh- 


Plough- 
ing 9". 


Plough- 
ing 6". 


Tractor. 


Eate 

per 

month. 


Amount 

paid. 


Desig- 

nation. 


Allocation. 


Total monthly 
pay roll Es, 
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This form is posted from the working hours given under each heading on the Daily 
Beport Forms and the staff reported working on each particular outfit. This form 
is entered each day although it is a monthly form. This form is very important 
inasmuch as it enables a close contact to be maintained with the cost of labour for 
each operation and the value of labour lost due to the tractors being idle. 


Indented Material Expended Form. (p. 83) 

This form is also filled in from the Daily Beport Forms and from the Cash Account 
Form. It gives the total monthly amount of material used and the value of fuel 
used for each and every operation. 

Tractor Operating Statement, (p. 84) 

This is compiled as follows and the information required against each item is 
obtained from the form mentioned against each operation. 

Labour, Time and Operating Beport Form. 

Fuel and Lubricants ; Materials and Spare Parts, Indented Material Expended 
Form. 

Sundries, Cash Account Form. 

Cost Summary Direct Charges ; Area Ploughed ; WorJdng Time, Time and Opera- 
ting Beport and Pay Boll Form. 

Cost per hour. Dividing the total hours worked into total costs. 

Cost per acre. Dividing the total area ploughed into total costs. 

Overhead Charges, Interest and Depreciation, Will vary but 6 per cent, on the 
total value as interest is suggested. A given percentage per year or a depreciation 
for a given amount per working hour after the life of the tractor or implement over 
a given number of working hours has been fixed. 

Overhead Charges, Tractor Operator and Supervisor’s Salary, Time and Operating 
Beport Form. 

SupervmonlOtJier Expense Cash Account Form and Office Accoimts. 

Transit and General, This item is brought up from the Transit and General 
Column in this Form. 

Final Cost Summary and Contractor Operator, Totals are brought forward.. 

Rate p^er hour. Dividing the total hours worked into total cost. 

Rate per acre. Dividing the total acres ploughed into total cost. 
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Contract JlegisteT, (p. 85) 

In order to keep a record of all contracts, as well as of cash paymeBts and work 
done, a Contract Register shonld be maintained in the office and separate entries 
will be made for each contract. 

Spake Parts. 

The importance of an adequate and ready supply of spare ports for the 
tractor and ploughs will be obvious, but cannot be over-estimated. Failure 
to beep spare parts may mean the difference between loss and profit to a contractor 
on his season's working. The responsibility for this rests jointly with the tractor- 
plough agents who must keep adequate stocks of every part at main ports and at 
vselected centres, up-country and on the tractor-plough owner, who should keep in the 
field all those spare parts, for which there is any reasonable possibility of being 
required ; it is not, for example, necessary or advisable to keep a complete new 
frame in the field, although the agents should have this part as ail others, ready 
for immediate despatch to any part of the country. 

Much time was lost by Burmah-Shell due to the agents' failure to keep proper 
stocks of spare parts and this naturally resulted in increased costs per acre and 
decreased outturn. ’ " ' 

As the names of parts for different tractors and ploughs vary largely, it is not 
possible or. advisable to make definite recommendations regarding the spare parts 
that should be held in stock by tractor owners or contractors, >¥110 are advised to 
apply to the respective agents for this information. 



PETROL OR FUEL OIL. 


KEROSENE, 


Month. 


Bate. 


Opeeation Account. 

Transit account. 

Opeeation Account. 

Maintenance 

account. 

Transit 

account. 

General j 

account. 1 

j 

1 

Ploughing 6". 

Ploughing 9". 

Ploughing 12". 

Ploughing 6". 

Ploughing 9". 

Ploughing 12". 

Rate. 

Gals. 

j 

Rs. A. P. 

Gals. 

Rs. A. P. 

Gals. 

Rs. A. P. 

Gals. 

Rs. A. P. 

Rate. 

Gals. 

Rs. A. P. 

Gals. 

Rs. A. P. 

Gals. 

Rs. A. P. 

Gals. 

Rs. A. P. 

Gals. 

Rs. A. P. 

Gals. 

i 

1 

Rs. A. P. 


1 
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Burmali-Sliell Ploughing Project. Mech. Cult. Statement No. B. 

Indented Material Expended Form. t 


engine oil. 

TRANSMISSION OIL. 

. GREASE, 

SPARE PARTS AND SUNDRIES, 

Operation Accoxint, 

Ih’ansit 

account. 

i 

OPERATION Account. 

Transit 

account. 

■ Operation Account, 

Transit 

account. 

Maintenance account. 

PloughiBg 6". 

Ploughing 9''. 

Ploughing 12". 

Ploughing 6". 

Ploughing 0". 

Ploughing 12". 

.Ploughing 6". 

Ploughing 9". 

Ploughing 12", 

Tractor. 

Plough. ■ 

late*., 1 

Gals. 

llS. A. V, 

Gais. 

Ra. A. P. 

Gals. 

lls. A. V. 

Gala. 

Es, A. P. 

'11.-110. 

Gals. ; 

Bs. A. r. 

Gals. 

lls. A. P. 

Gals. 

Rs. A. P. 

Gals. 

Rs. A. P. 

Rate. 

Gals. 1 

Rs. A. P. 

Gals. 

lls. A. P. 

Gals. 

Rs. A. P. 

Gals. 

1 

Rs. A. P. 

Part 

No, 

Price 

Rs. A. P. 

Part 

No. 

^ Price. 

Rs. A. I*. 
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TRACTOR OPERATING STATEMENT 


Period to 


Tractor Unit ITo. 

Direct Charges. 

Cost Summary Direct Charges. 

Overhead Charges OWner- 
Operator. 

Cost Summary 

Owner -Operatoi'. 

Overhead Charges 
Oontroctor- 
Oper.'itoT, 

Location 

Labour. 

l^uel — Lubricants. 

Materials. 

Allocation 

Main- 

tenance 

cost.- 

Total. 

Acres 
ploughed 
or culti- 
vated. 

Time 

worked 

in 

hours. 

Cost 

per 

hour. 

Cost 

per 

acre. 

Interest. 

Deprecia- 

tion, 



Cost 

jjer 

acre. 

Supei- 

visors’ 

salaries. 

Super- 

vision 

OUier 

expense. 


Drivers’ 

wages. 

Petrol. 

Fuel or K. oE rate. 

Lubricating oil 
rate. 

Grease rate. 

Spare 

parts. 

Repairs 

and 

sundries. 

f Ploughing 6* 

Operation -I Ploughing 

[ploughing 12^ 

f Tractor 

Maintenance ^ 

L Ploughs, etc. 

Transit ..... 

r Canvassing . 

General . 4 Organisation 

1 Transport, Camp- 
1 ing and Idle Time. 

Total . 

1 

Rs. A. p. 

Gallons. 

Rs. A. P. 

Gailoius. 

Rs. A. P. 

G {I lions. 

Rs. A. P. 

Lbs. 

Rs. A. P. 

Rs, A. P. 

Rs. A. P. 

Rs. A. P. 

Rs. A. P. 



lls. A. V. 

PvS. A. P. 

Rs. A. P, 

Rs. A. p. 

Rs. A. p. 

Its. A, P. 

Rs. A. 1 -, 

, 

■ 

lls. A, p. 

Rs. A. 1’., 


Profit or Loss 


Tractor Unit Ko. 


Location 


( Ploughing O'^ 
Ploughing 9^^ 
Ploughing 12-^ 
f Tractor 


Maintenance 


Transit 


General 


I Ploughs, etc. 

'Canvassing , 

Organisation 

Transport, Camping 
I, and Idle Time. 

Total . 


Transit 

and 

general. 


Rs.. A.' P. 


Final Cost Siiiiimarj" 
Contra ctor* Op e rator . 


Total. 


Rs. A. p. 


Cost 

per 

hour. 


Mfunorandum. 


Cost 

per 

acre. 


Rs. A. p. 


IlS. A. pJ 


Rate 

per 

Acre 

per 

horn'. 


Rs. A. P, 


Earnings. 


Rs. A. P, 


Item. 


Ploughs or Im- 
plements. 


Total 

Camp 

Equipment 


Share charge- 
abk- to ‘Oenerai 
Account, 


Data. 

Description. 

Cost 

purchase 

I’rioe. 

Rs. 

Estimated 

life 

of..... 

hrs. 

j.')t‘pre- 
ciation 
at rate 
, . . .amt. 
per anrn. 

or Rs 

per month 

Interest j 
at Rate 

pw 

an in. or 
Rs. ...... 

per month. 

















Condition. 


Romarlv 


Protit or loss 


^ Maintenance, Interest, Depreciation and General Charges are allocated pro mia to m, of hours employed on each operation. 


Description, 


Piongliing 0" . 
Ploughing 0" . 
Ploughing 12" . 


Cons liiupf: ion. 


Fuel, 


Kerosene. 


Per 

hour. 


Gallons. 


Per 

acre. 


Gallons. 


Fuel oil. 


Per 

hour. 


Gallons. 


Per 

acre. 


Gallons. 


Lu hr ieating oii. 


Per 

hour. 


Gallons. 


Per 

acre. 


Gallons, 


Grease. 


Per 

hoar. 


Lhs. 


Per 

acre, 


Lbs. 
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Contract Register. 
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Tractor Operating Statistics. 
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TRACTOR OPERATING STATEMENT. 

Amalgamated. Revised Statemmt (including Interest and Depreciation)^ Seasons 1930-31 and 1931-32, 

Period 20tli Blarcli 1931 to SOth April 1931 and 15tii September 1931 to 7th April 1932. 


Tractor Unit No. T. 
Location — Dliarwar. 

Caterpillar 30 H. P. 


Direct Charges, 


Fuel — Lubricants. 


{ Ploughing 0" 
Ploughing 10 
Ploughing 12 


r Traci 

Maintenances 

t Pioui 


Ploughing 12'’ 
Tractor 
Ploughs, etc. . 


r Pains . 

I No Spares, Land 

■ ") General 

I Transport, Campi: 
t iind Idle Time, 

TOTAL 


Tractor Unit No, I. 


Location — ^Dharwar, 


Caterpillar 30 H. P. 


Drivers* 

"Wages. 

Petrol. 

Kero- 

sene 

Oil. 

Bate. 

Bs. A. P. 

Gallons. 

BS. A. 

P. 

Gallons. 

B'S. A. 

P. 

10 12 8 

Zh 

5 5 

9 

69-Sl 

01 12 

o 

33 4 10 

15i 

23 11 

9 

296*70 

204 12 

4 

384 8 5 

1861 

284 13 

0 

2,423*16 

1,819 S 

1 

50 4 9 

291 

45 12 

9 

59*0 

39 2 

1 

42 3 7 

.. 



10*0 

6 IS 

0 

64 9 0 


09 2 

1 

247*77. 

177 3 

4 

177 8 5 


.. 





55 8 1 







63 8 6 

.. 



.. 



111 3 4 

153S 

250 10 

5 

115*0 

78 7 

5 

9S9 7 7 

4351- 

679 7 

9 

3,211*50 

2,387 11 

2 . 


PvS. A. p. 

11 7 10 
25 1 11 
SOS 15 3 
42 2 0 


Transit 

and 

General. 


Operation 

Mainfconanc 

Transit 


r Ploughing 0" 
.•] Ploughing 10" 
[ploughing 12" 


pl'ractor 
t Ploughs, etc, 


'Kains . 

No Spiires, I^and 


i Transnort, Camping 
L and Idle Time. 


.,050 14 11] 


Final Cost Summary 
Contractor-Op era tor . 

[Total. 

Cost per 
Hour. 

Cost per 
Acre. 

B8 A. P. 

Bs. A. P. 

llS. A. P. 

202 4 0 

0 15 3 

7 2 3 

610 7 5 

5 6 0 

13 1 2 

6,186 7 2 

6 0 11 

I« 13 10 

■ ' 

428 11 0 



321 7 11 



502 4 5 



455 11 3 



142 7 9 



163 1 8 



093 5 10 



0,706 4 5 




Memorandum. 


. A, P. ES. A. 
0 0 300 4 

0 0 700 0 

n 0 4,563 0 
0 0 2,266 12 


. Bate. 

Spare 

Parts. 

Bs. A. p. 

Bs. A. p. 

2 13 7 


9 6 0 

22 13 3 

46 11 0 

455 15 5 

4 7 10 

41 8 9 ; 

3 9 6 

202 9 0 

13 8 7 


80 9 0 

722 14 5 4 


Eepairs 

and 

Sundries. 


p. Ks. A. i\ 
0 14 2 
3 12 13 C 

5 90 7 9 

9 147 15 2 
0 IS 1 3 

16 3 0 
75 15 11 
23 12 2 
27 3 2 
15 0 2 


Allocation 

Main- 

tenance 

Cost.* 


ES. A. p. 
99 2 2 
331 15 1 
3,390 15 8 
371 5 4 

273 4 4 
417 0 0 
253 8 4 
79 4 3 
90 11 8 

455 5 4 


I [644 9 S] I 


Cost Summary Direct Charges. 

Acres | Time 


Ploughed Worked 

Cost per Cost per 

or Ciilti- in 

Hour. Aero. 

vated. Hours. 


H. M. 

Bs. A. p. Bs. A. p. 

27*84 29-5 

3 7 6 3 9 0 

46*70 113-32 

2 14 9 7 1 9 

366-87 1,021-38 

3 5 1 9 3 10 

182-45 


, . 153-25 


137-25 


645-0 


201-40 


230-50 


127-25 


441*41 2,842-25 

. . 8 


Overhead Charges O^ner-Operator. I 


Cost per Cost per 
Hour. Acre. 


Super- vistoa 

ms 

baiaiiei*. Expense. 


Profit or Loss. 


rioiighs 
. or 

Implements 


(:amp 

F.qui])!m'iit, 


b'nare tliargealle to General 
Accoimt. ■ 


Description. 

Cost. 

Purchase 

price. 


Bs. A. 1 >. 

Caterpiller 

30 H. P. 

P. <fc 0. No. 8 

S,000 0 0 

638 1 0 

3 - Furrow 

P. & 0. Disc. 

4 - Fur row 

P. & 0. Disc. 

1 1,724 0 0 


10,362 1 0 


500 0 0 




Estimated 

Life 

of 


Depre- 
ciation 
Bs. 1-295 
per Hour, 


Interest 
at Bate 
6 per cent 
per Annum 
on the 
basis of 0 
Ploughing 
months. 


Ploughing 0" 


Bs. A. p. Bs. A. P. 


1,507 11 3 838 0 0 


1,507 11 3 S3S 0 9 Transit 


Ploughing 10" 

113-32 

Ploughing 12" 

1,021-38 

Maintenance 

Tractor. 

182-45 

Maintenance 
Plough. j 

153-25 

Transit 

137-25 

Bains . 

1 645-0 

No .Spares, 
fond. 

: 201-40 

Camping 

127-25 

General 

230-50 


127-25 4*48 

230-50 S-12 i 

2,84245 100 i 


P. BS. A. P, 

3 37 10 7 

4 147 0 0 

2 1,323 0 8 


9 1,507 11 3 


Bs 

A. 

P. 

Bs. A. 

P. 

Bs. A. 

P. 

Bs 

A. 

P. 

Bs. A. 

P. 

"157 12 

0 

5 6 

9 

5 10 

8 

V 

9 

6 

36 14 

6 

660 

10 

5 

4 15 

0 

12 0 

0 

84 

13 

10 

14 15 

2 

6,449 

6 

6 

5 5 

4 

14 13 

8 

263 

2 

1 

473 14 

rr 

371 

5 

4 





46 

7 

8 

10 14 

0 

273 

4 

4 





89 

1 

8 

9 1 

11 

417 

0 

0 





34 

3 

3 

51 -1 

2 

253 

8 

4 





163 

13 

7 

,38 5 

4 

79 

4 

3 





51 

3 

8 

11 15 

10 

90 

11 

8 



. . 


58 

10 

5 

13 11 

7 

455 

5 

4 



*• 


63 

13 '10 

176 2 

"8 . 

8,108 

4 

2 


•• 

760 15 

6 

837 0 



Consumption. 


Per- 
cent- Description, 
age. 


Lubricating Oil. 


Per Per Per Per Per Per Per 

Acre, Horn’. Acre. Hour. Acre. Hour. Acre. 


Gallons. Gallons. Gallons. 


Gallons, Lbs. 


1*02 Ploughing O'' 
3*99 Ploughing 10" 
35*94 Ploughing 12" 


Profit or Loss. 


* Maiurensince, Interest, Depreciation and General Charges are allocated Pro raid to No. of Trour.s employed on each operation. 
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TRACTOE OPERATING STATESlLls T 


Amalgamated Revised Statement {including Interest cvrd D( ih(< ndio i) Season 1930-31 » 
Period 1st Jarmary 1931 to SOt-h Aj)i 1 PHi 


Tractor Unit Xo. IT. 

Direct Charges. 

1 Cost Summarv Direct Charges. 

1 ^ 

Overhead Charges OAVner-Operafor. 

1 Cost Summary 

1 Ow'jicr-Opitratdr. 

Ovi-rhead ( 'barges 
Oinit ra( ‘hu-G p(*ratnr. 

Location — Dharwar. 

Labour. 

Fuel — Lubricants. 

Materials. 

Allocation 


Acres 

Time 

Cost j>cr 
Hour, 

Cost ijcr 
Acre. 


Doprecia- 

tion. 




Super- 

visors’ 

Salaries. 

Super- 

Mercedes Benz. 

Drivers’ 

Wages. 

Petrol. 

Kerosene 

Oil. 

Rate. 

Lubri- 

cating 

Oil. 

Rate. 

Grease. 

Rate. 

Spare 

Parts. 

Repairs 

and 

Sundries. 

Main- 

tenance 

Cost.* 

Total, 

Ploughc<i 
or ihilti- 
A'ated. 

Worhed 

in 

Hours. 

Tntercst. 

Total. 

Cost p»*r 
Ibuir. 

Cost p«-r 
A eve. 

vision. 

Gther 

K-xpeuse, 


Ps. A. p. 

Gallons. 

PS. A. P, 

Gallons. 

PS. A. P. 

Gallons, 

PS. A. P. 

Lbs. 

PS. A. P. 

PS. A. P. 

Ps. A. P. 

RS. A. P. 

PS. A. P. 


if. M. 

Rs. A. P. 

PS. A. I*. 

Rs. A. P. 

Rs. A. V. 

Rs. A. P. 

118. A. P. 

Rs. A. P, 

iis. -v. p. 

KS. A. P. 

r Ploughing (>" 

9 5 1 



23'12 

10 7 4 

1-SO 

5 4 7 

1-49 

12 7 




26 3 7 

12*0 

2 M3 


2 3 0 

9 3 3 

19 3 6 

54 30 8 


4 S 3 

ti i 1 5 

15 ti 4 

Operation .4 PiougWng 9"' 
{.Ploughing 12" 

304 11 6 



750-0 

342 1 0 

60-82 

172 13 3 

48*05 

37 15 0 




857 9 9 

207* to 

693-47 


3 3 4 

300 10 0 

628 9 2 

1,786 13 5 

;; 

6 1 1 0 

DO S 

.50:1: 7 0 

f Tractor . 

Maintenances 

(.Ploughs, etc, . 







•• 



304 7 0 

160 1 2 

! 

554 8 2 

' 






554 8 2 





Transit 

23 4 3 



28-88 

13 1 1 

2-82 

6 9 S 

1-80 

17 3 




44 6 3 







44 r. 3 

- 


^ 10 12 4 : 

38 7 5 

r Canvassing 








.. 



. . 








.. 






GmenU . J Oi-S‘«U«tion . . 

j Transport, Camping 
and Idle Time, 

412 4 2 


•• 

•* 

! 

1 

•• 

! 






412 4 2 







412 4 2 

• - 


■.'07 0 0 

6Hl 2 2 

TOTAi 

1 

749 9 0 

i 



888-0 

! 865 9 n 

05-0 

184 11 6 

( 

. 52-0 

40 9 4 

394 7 0 

100 1 2 

[554 8 21 

1,894 L”. 11 

279*1 0 

768-0 



309 13 9 

047 12 8 

2,852 10 4 

i 


.va> 0 I) 

i 


Prolit or Loss^. 


Tractor Unit No. JI, 


Final Cost Summary 
Contractor-Operator. 

Memorandum. 

Data. 








CouMunpf ion. 




Loeafion— Dharwar. 













Tnt»-rrw{ 





Fuci 


' 




Transit 

and 

General. 

'Total. 

. 

Cost per 

Cost per 

Rate 

per 

Acre 

per 

Hour. 

Earnings, 

, 

Item. 

Description. 


Cost. 

Purchase 

price. 

Eaf, {mated 
Life 
of 

Depre- 

ciation 

at 

6 ci?ut, 

per Annum 

Condition, 

Ko. ■ 
of 

ITourg. 

I’er- 

cent- 

age. 

Deseripiinn. 

Keroseite, 

Fm*I Gil. 





Mercedes Benz. 


Hour. 

Acre. 


Rs, -906 
per Hour. 

on I: lie 
basis t>f 6 
Plonahirig 
months. 




Pen* 

Hour. 

Per 

Acre. 

Per 

Hour. 

Por 

Acre. 

I'or 

Hour. 

IhT 

Acre, 

Vvr 

,prr 

Acre, 


PS. A. P. 

Rs. A. P. 

RS. A. P. 

RS. A. P. 

RS. A. P. 

Rs. A. P. 




Rs. A. P. 

' 

Rs. A, P. 

Rs. A, r. 





GallnuH. 

Gallons. 

G'aiUui.i. 

Galioias. 

Gallons. 



!.h«. 

r Ploughing 6" , * 


76 12 1 


6 6 4 

9 0 0 

108 0 0 

Tractor 

Mercedes Benz 









Pkiughjfig t' ' 

- . 

1-927 


• « 


•15:* 


■124 

Operation . | Ploughing 9" . 

[ploughing 12" 

f Tractor . , 

Maintenances 

i, Ploughs, ete. . 

Transit * * * . * ; 

r 

2,509 12 S 

554 8 2 

99 10 0 


9 6 3 

12 0 0 

3,207 0 0 

Ploughs or 
Iinpleineuts. 

. 

3-Fuitow 

P. 0. 

. 

^7,250 0 0 

8.000 

, 

647 12 a 

309 13 9 



i 

i 

i 1 

Floughitig IT’ 

Pi» •jughinis P.T' ; 

1 

■ 

2*S2*j 






'!24 




. ' ■ 


Total , 


7,250 0 0 

8,000 

647 12 S 

.309 13 9 


i 

1 









i 

; I 


j* Canvassing , 

aenerav . j Organtatlon . . 

1 Transport, Camping 

C and I'ilo Time. 



1,390 0 4 1 




.■•[••{{I 

Oiimj) 

Efiuipinent , 

!■ ' 

500 0 1) 

2 y(*ars. 




1 

1 

! . i 

1 '■ \ 

1 

I 

1 




! 

: ' 1 


! 

i ! 

; i 


TOTiiL 


4,631 1 3 

■■ ■■ , 1 



3,815 0 0 

Share diargeahle to General 
Account. 





liRMAHK. 

\ .1 

!■ i 


. I 

1 

i 



i 

1 



,1 



Profit or J.OSS. 


Maintenance, Interest, Depreciation and General Charges arc nliocated Pra rata to of Honrs on ouch operation. 




APPENBIX A 


91 


TRACTOR OPERATING STATEMENT. 


Anudgamated Revised Statsmmt Interest and Dejn'eciatio'n), Season 193 1-32 > 

Period 13tli December 1931 to 5th April 1932. 


Tractor Unit Xo. ITI. 

Direct Charges. 

Co.st Siimiiiary Dii'cct Cfiarges. 

Overhead Charges D’^Vner-Operator. 

Cost Summary 
Owner-Operator. 

Overhead Ciharges 
Contractor- Op orator . 

Location — Dimrwar. 

La hour. 





Puel — Lubricants. 





Materials. 














, 


















Allocation 



Acres 

Time 








Super- 

visions’ 

Super- 

vision, 

Other 


Drivers’ 

\Yages. 




Puel or 



Liibri- 





Spare 

I’arts, 

Bepairs 

Main- 

tenance 

Total, 


Ploughed 
or Culti- 

Worked 

in 

Cost per 
Hour, 

Cost per 
Acre. 

Interest. 

Deprecia- 

tion. 

Total. 

Cost per 
Hour. 

Cost per 
Acre, 

Lana No. 1. 

Petrol. 


Kerosene. 

Oil. 

Bate. 


eating 

Oil, 

Bate. 


Grease. 

Bate. 

and 

Sundries. 

Cost.* 



vated. 

Hours, 






Salaries. 

Expense. 

■ ' . ■ . 

IIS. A, P. 

Gallons. 

BS. A. 

P. 

Gallons. 

lls. A. 

P. 

Gallons. 

Bs, A. 

P. 

Lbs. 

BS. A, P. 

Bs. A. P. 

Bs. A. 

P. 

Bs. A. P. 

Bs. A. 

P. 


H. M. 

Its, A. P. 

Bs. A. P. 

■ 

Bs. A. P. 

’ 

BS. A. P. 

KS. A. P, 

Bs. A. P. 

Bs. A. P. 

IlS. A. P. 

Bs. A. P. 

f Ploughing 6*' . . 





♦ . 






.. 









... 



.. 







Operation ,-{ Plonghing iO'' 

52 7 4 




3351 

158 11 

1 

171 

30 0 

6 

24J 

8 12 10 

132 8 9 

33 7 

9 


410 6 

3 

09*37 

249-30 

1 10 9 

5 14 4 

101 12 6 

202 7 4 

720 10 1 

2 14 3 

10 4 13 

59 8 6 

13 15 1 

{.Ploughing 12'^ 

73 0 7 




4631 

218 13 

5 

33ir 

94 4 

3 

■ 47i 

16 15 S 

98 2 6 

46 9 

0 


547 13 

5 

74*14i 

347-35 

1 9 3 

7 5 10 

141 11 0 

282 4 2 

971 12 7 

2 12 9 

13 1 1 

82 15 9 

19 6 10 

r Tractor 

28 7 10 




, , 

. . 


IT » 

, , 


13 

4 10 9 


18 3 

0 


61 5 

7 


135-45 





51 5 7 



32 8 8 

7 9 10 

Maintenances 














10 12 

2 














4 7 10 

t etc. . 

Id 13 S 







•• 



10 

8 9 6 

115 12 0 


145 15 

4,. 


80-15 





145 15 4 



19 2 10 

Transit 

14 18 S 




98 

40 5 

1 

161 

28 5 

0 

9 

3 3 9i 

5 9 0 

9 7 

S 


107 12 

2 


70-45 

.. i 




107 12 2 



16 13 11 

3 15 8 

f Bains . 

29 6 8 













18 12 

5 


48 3 

1 


140-10 




•'* 

48 3 1 



33 7 9 

7 3 '5 

1 No Spares, Land . 

67 7 10 

, , 




. . 

! 







43 2 

2 


no 10 

0 


321-50 








70 12 11 

; 17 15 10 

General .i 

1 Transport, Camping 

0 13 1 


.. 


■ 03,^ 

43 5 

2 

. . 

.. 



.. 


4 5 

7 


54 7 10 


33-30 





54 7 10 



7 15 11 

I'OII, 

L Idle Time . 

37 3 9 

89 

136 3 

S 

14| 

6 11 

9 

•• 






' 23 12 

4 


203 15 

6 


177-30 





203 15 - 6 



42 3 10 


' Total . . j 

326 10 5 

89 

i 

130 3 

8 

975i 

473 14 

6 

87| 

152 15 

9 

103§ 

37 4 6 

352 0 3 

, 

208 8 

1 

[208 4 11] 

1,086 9 

2 

144- 114 

1,506-40 



243 7 6 

1 484 11 6 

■i 



371 9 8 

87 0 0 


Profit or I.OSS. 


Tractor Unit No, III. 

'.rransit 

and 

General. 

Final Cost Siiuuuary 
Coiitraetor-Operutor. 

Memorandum. 

1 Data. 

Condition. 

No. 

of 

Hours. 

Per- 
cent- 
; Jige, 

Description. 

Consumption. 

Location — Dharwar. 

Tolal. 

Cosfr per 
Hour. 

Cost per 
Acre. 

J'tatc 

per 

Af’re 

per 

Hour. 

Earnings. 

Item. 

Description. 

Cost. 

i'urchasc 

r-riee. 

Estimated 

Life 

of 

Depre- 
ciation 
Bs. *812 
per t' fuir. 

Interest 
at Bate 

0 per cent, 
per Annum 
on the 
basis of 6 
Ploughing 
months. 

Fuel. 

Lubricating Oil. 

Grease. 

Lanz No, 1. 

Kerosene. 

Fuel Oil. 

Per 

Hour. 

Per 

Acre. 

Per 

Hour. 

Per 

Acre. 

Per 

Hour. 

Per 

Acre, 

Per 

Hour, 

Per 

Acre. 



BS. A. P. 

BS. A. 

P. 

Ry. A. P. 

Bs, A. P. 

RS, A. P. 

B-S. A. P. 



Bs. A. P. 


Hours. 

Bs. A. P. 

Bs. A. P, 


H. M. 



Gallons. 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

Lbs. 

Lbs, 


rpiouglung 0'^ . . 


. . 


. . 

. . 


■ ■■ . . ■ 

THietor 

Laiiz 15/30 

5,000 0 0 

1 




Ploughing 10" 

249-20 

20-02 

Ploughing 6" 






*• 



Operation . 

Ploughing 10'" 


794 1 

8 

3 8 (; 

U 5 1) 

15 0 0 

1,048 14 0 

[ 

Bansome 

2-Fuitow 

857 14 0 


. 

^ 8,000 

484 11 6 

243 7 6 

Ploughing 12" 

347-35 

22-33 

Ploughing 10" 


•• 

1-35 

4-80 

-07 

'25 

•09 

•35 


1 Ploughing 12^ 


1,074 3 

2 

3 1 f 

14 7 1 

IS 0 0 

1,338 8 6 

Ploughs or-( 

12"’ Bottom. 






lUainteiiance 

135-45 

S’75 

Ploughing 12" j 


.. 

1-33 

6-24 

•15 

•72 . 

■n 

•6$ 










Imidemc-nts i 





■ ■ 


Tractor, i 



1 










Tractor » 


91 7 

8 


■ * ' 



1 

i>. & 0. No. 8 

638 1 0 

















MaJntenaneo- 








. ' ‘ ] 






1 


Maiutonanee 

80-15 

5-1 G 











(, Ploughs, etc. , 

. . , ■ ' ■ 1 

169 10 

0 








~ 

'' — — — 



Plough. 












Transit 

.. , . 


128 9 

4 





Total . 

■■■ ' *’ 

0,495 Jo 0 


8,000 

484 11 6 

243 7 6 

1 ' 

Transit 

70-45 

■ '■ 4-04 











''llalas . ♦ 


88 14 

3 

i 

1 






~ 




1 Bains . 

140-10 

9-01 











No Spares, Land . 


205 6 

0 












No Spares, 

321-50 

20-67 










General ,-<! 
















JAind. 













Transport, Camping 


04 5 

S 





Camp 


500 a 0 


2 years 



Camp jrove- 

. 33-30 

2-15 





,, 














Equipment. 







menti. 

'■ 












, Idle Time 


256 11 

4 












Idle Time , 

177-30 

11-37 











Total 

[743 15 4] 

2,873 5 

10 




2,380 6 5 

Share chargeable to General 






Total 

1,554-40 

100 




1 

1 

1 











t 


Aceoimt. 













1 

J 

\ 



— 


Profit or Logy. 


* ^i-aintenance, Iiitomt. Dooreciatfim and Oonoral aio ailonated Pro rati to Xo. of Honrs employetl on each operaOori. 








92 


APPENDIX A. 


TEACTOR OPERATING STATEMENT. 


Amalgamated Revised Statement {including Interest and Depreciation), Season 1931-32. 

Period 13th December 1931 to 5th April 193'2. 


trractoT Unit IV* 
Location — Bharwar. 


Bireet Charges. 


Cost Summary Birect Charges. Overhead Charges Owner- Operator. owner^OpeSr. ContSulorUtpe^^^ 


r Ploughing 6" * 

Operation , Ploughing 10'^ 

L ploughing 12^ 

r Tractor 
Maint’enance-j 


Transit 


General . 


t Ploughs, etc. 

f Bains . 

I General 
I Camping 
(.Idle Time 


Labour. 

Drivers* 

Wages, 

Bs. A. 

P. 

33 9 

5 

16 11 

1 

20 10 

9 

4 7 

5 

15 11 

8 

29 7 

9 

X37 1 

9 

7 9 

2 

6 1 

0 

272 6 

0 


Fuel— Lubricants . 


Petrol. 

Fuel Oil, 

Bate. 

Gallons. 

BS. A. P. 

Gallons. 

Bs. A. P. 



soil 

142 6 2 



141^ 

115 6 4 



431 

20 10 10 



; 684 

43 5 2 

89 

136 3 9 

2| 

1 2 11 

89 

136 3 9 

552’i- 

322 15 5 


Lubri- 

cating 

Oil. 

Bate. ; 

Grease* 

Bate. 

Spare 

Parts. 

Gallons, 

Es. A. P. 

Lbs. 

B.S. A. P, 

Bs. A. P. 

m 

22 14 9 ; 

221 

S 1 4 


3i : 

5 0 0! 

SI 

3 0 10 


3 

4 5 0 

5 

1 12 9 



. . 

H 

18 5 

115 12 0 1 


6 10 3 

8 

2 14 0 


23 

3S 14 6 

■m 

17 5 4 

i 

113 12 0 


llepairs 

and 

Sundries. 

Es. A. 

?. 

21 12 

6 

10 3 

5 

12 10 

5 

2 10 

0 

9 10 

0 

IS 0 

S 

83 14 

5 

4 10 

6 

3 1 

4- 

166 0 

3 


Allocation 


Acres Time 

Pioughed Worked Cost per Cost 
or Culti- in Hour. Aci 

vated, Hours. 


^>uper- 

jostper Uopreeia- Tnfoi Cost per Co.st per ‘•■.“hll.j vision. 

Acre. inteuvvr.. lotah vis is 

.■3aiuiK,s. Expense. 


A, l\ ES, A. l\ 


230 12 2 31 

150 0 2 10' 

30 a I I 

124 5 10 

55 8 9 

47 S 5 

221 0 2 

55 8 10 

145 0 0 


H. U, Es. A. p. Hs, A. r. Bs. A. P, Es. A. P. Bs. a. p. Es, a. r. Es. A. P. Es. A. p. Es. A. l*, 

24 154-50 1 7 10 7 4 10 14‘) 4 11 113 5 5 493 0 0 3 3 0 15 9 10 48 .8 6 11 5 10 


72-45 ,2 1 1 7 IS 5 70 3 11 53 4 1 273 14 2 3 12 3 14 1 4 22 13 15 5 6 


90-0 

19-45 

08-30 

12S-15 

596-15 

33-0 

22-0 


12 9] 1,070 2 3 51-2 1,185-20 


SO 6 11 
124 5 10 
55 8 9 
47 8 5 : 
221 0 2 
55 8 10 
145 0 0 


210 S 10 166 9 6 3,450 4 7 


28 3 1 0 0 8 

0 3 4 17 3 

21 7 S 5. 0 5 

40 3 4 0 6 8 

180 14 8 48 12 2' 

10 5 4 2 0 8 

6 14 8 1 0 10 

371 9 8 87 0 0 


Profit or Loss. 


Tractor Unit Ho. IV. 
location-— Bhaiwar. 


Final Cost Summary 
Contractor-Operator. 


Stemorandum. 


r Ploughing 6* 

Operation *4 Ploughing 10' 

t. Ploughing 12^ 

f Tractor 

^aintcnance-i 

t. Ploughs, etc. 


irawit 

Ijenciai 


Bains » 
General 
Camping 
Me Time 


Total. Acre Earnings. 


Bs. A. P. BS. A. P. BS. A. P. BS, A. P. Bs. A, P. BS. A. P. 

663 4 10 3 9 2 17 8 2 15 0 0 474 0 0 


Item. Description. Purchase Life 
price. of 


Cost. Estimated “X": Cuudition. of cent- Description. Kerosene. 

iS nis’" 

* ‘ per Hour, basis of 0 

Ploughing Per P 

months. Hour. Ac 


Bs. A. p. Hours. Bs. A. p. Bs, A. P. 
Tractor . Xanz 15/80 5,000 0 0 1 


S02 0 9 4 2 5 15 8 6 18 0 0 S50 1 7 Ploughs or Eansome 857 14 0 

ImplementB, 2-FuTrow 

74 3 8 ,, A. 

1B2 0 5 . • . ' If. ■*.«' , ■ *■» ' ■' 

82 0 10 . . . . . . , . Total , . , 5,857 14 0 

07 2-. 6 »» .. , .. . ' ' , ' 

461 11 0 .. .. 

68 4 10 .* Camp .. 500 0 0 

Equipment. 

154 16’..*. : ....... 


Plough. 

5,857 14 0 8,000 166 9 6 219 8 10 Transit 


500 0 0 2 years. 


meat. 
Idle Time 


, [853 4 73 1,914 14 S 


Ho. 

Per- 

of 

cent- 

. Hours. 

1 

age. 

H. M. 


154-50 

18‘06 

72-45 

6*14 

90-0 

7‘59 

i - 

lD-45 

s 1*67 

68-30 

5*78 

128-15 

10-82 

596-15 

50*30 

33-0 

2-78 

22-0 

1-80 

1,185-20 

j 100 


Consumption. 


Lubricating Oil. Oreasc, 


Per Per Per Per Per IVr Per Per 

Hour. Acre. Hour. Acre. Hour. Acre. Hour, j Acre. 


Gallons. Gallons. Gallons. Gallons. Oallona, Gallom. 1 Lbs. Lbs, 


1’94 9’53 -08 ‘42 *15 *71 


-05 -18 -11 -44 


824 1 7 Share chargeable to General j Total , 1,185-20 XOO 

-Account. \ . -I ••: . 1 ■: ^’.-.’1.. ..' .’-..l.-.’ .. . I ^ ^ I 1 

Profit or Loss 

♦ Haintenanoe, luter^t* Depreciation and General Charges are allocated Pro roia to Ho. of Hours employed on each opemtion. 


APPENDIX A. 
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TRACTOE OPEEATING STATEMENT. 

Amalgamated Revised Statement {including Interest and Dehreciation). Seasons 1931-32 and 1932-33. 
Period 11th February 1932 to otli April 1932 and 1st January 1933 to llth April 1933; 


Tractor Unit No. IV and I. 

Direct Charges. 

Cost Summary Direct Charges, 

Overhead Charges Owner-Operator. 

Cost Siiimnary 
Owner- Operator. 

Overliead Charges 
Contractor- 0 perator. 

Location — Dhanvar. 

LaLonr, 





Fuel- 

-Lubricants, 







Materials. 

Allocation 

lifamtcnance 

Cost.'*' 

Total. 

Acres 
Ploughed 
or Culti- 
vated. 

Time 

Worked 

in 

Hours. 

( 'ost per 
Hour. 

Cost per 
Acre. 

Interest. 

Depre- 

ciation. 

Total. 

Cost per 
Hour. 

Cost per 
Acre. 

Super- 

visors’ 

Salaries. 

Super- 

vision. 

Other 

E xpense 

MeConnick- Deering 15/30. 

Drivers’ 

Wages, 

Petrol. 

iCerosene 

Oil. 

Rate. 

Liibri“ 

eating 

Oil.' 

Rate, 

Grease 

Rate. 

Spare 

Parts. 

Repairs 

and 

Sundries. 



iis. A. P. 

Gallons. 

lis. 

A, P. 

Gallons. 

lls. 

A. 

P. 

Gallou.s. 

Rs. A. I». 

Lbs. 

Rs, A. 

P. 

Rs. A. P. 

Rs. A. P. 

Rs. A, r. 

Rs. A. P. 


11 . M. 

Rs. A. P. 

Rs, A. P. 

Rs. A. p. 

Rs. A, P. 

Rs. A. P. 

Rs. A. P. 

Rs. A. P. 

Rs. A. P. 

Rs 

A. 

P. 


'■piongbing 0" 



























. . 






Operation 

Ploughing 10" 

151 0 1 

10 

03 

11 4 

1,3151 

801 

0 

5 

06 

99 3 

0 

37 

12 

14 

6 


165 8 1 


1,204 1 5 

134'15a 

507-45 

2 0 1 

0 10 0 

258 4 0 

348 13 2 

1,001 2 7 

3 11 11 

14 2 4 

271 14 11 

50 

15 

8 


^Ploiiglnng 12" 

10 7 8 


3 

7 1 

Oil 

41 

5 

4 

iy 

2 14 

0 

6 

2 

2 

6 

. . 

7 8 4 


67 12 11 

15’20 

50-0 

1 5 6 

4 6 0 

25 6 11 

34 5 7 

127 9 5 

2 8 11 

8 3 8 

14 7 11 

3 

0 

8 

. 

" Tractor 

21 5 t> 




0 

5 

7 

8 

28 

53 7 

6 

18 

6 

1 

6 

351 7 8 

9 3 0 


451 5 7 


87-45 





451 5 7 



33 11 3 

7 

10 

1 

Maitttonanee .s 



































Ploiiglis, etc. 

11 12 7 




3 

2 

0 

9 




IS 

4 

10 

6 

ISO 5 11 

2 5 3 


196 14 3 


41-45 





196 14 3 



20 5 0 

8 

14. 

5 

Transit 


15 0 4 

10^ 

iO 

5 0 

04 

59 

8 

5 

17 

22 10 

0 

15 

5 

4 

3 


4 7 2 


123 3 S 


57-0 





123 .3 S 



I 25 0 0 

4 

15 

0 


" Rains 

22 10 2 


















22 10 2 


70-30 





22 JO 2 



42 3 6 

7 

14 

10 


No Spares, Land . 

131 15 0 
















40 15 7 


172 14 T 


505-0 





172 14 7 



218 0 10 

43 

13 

6 

General . ^ 



































Camping 

13 0 S 



* 













3 2 8 


16 0 4 


21-0 





16 9 7 



6 1 6 

1 

€■31) 


L Idle Time . 

IS 2 0 

57^ , 

SO 

9 1.1 

47 

30 

S 

S 

9 

14 1 

0 






13 0 5 


1 05 6 0 


115-0 





165 6 C 



41 10 3 

8 

2 

0 


'Total . : 

31)0 2 0 1 

llOi 

173 

1 4 

1,530 

040 

5 

3 

122 

192 4 

0 

89 i 

31 

1 


531 13 7 

246 2 6 

[611 3 lOJ 

2.510 14 5 

147’ .351 

3,455-45 

•* 


283 10 11 

383 2 9 

3,177 12 1 



673 18 31 

132 

3 

9 


Profit or Loss, 


Transit 

and 

General. 

.Final Cost Summary 
Contractor-Operator. 

Memorandum. 

Data. 

Condition. 

No. 

of 

Honrs. 

Per- 

cent- 

fige. 

Description. 

Consiiinpti(m. 

Total. 

. 



Rate 

ptir 

Acre* 

pel 

Hcmr. 

Earnings, 

Item. 

Description, 

Cost, 

Purchase 

price. 

Estimated 

Life 

Depre- 

ciation 

Rs *687 
per Hour. 

, 

Interest 
at Rate 

6 per cent, 
per ammm 
on the 
basis of 6 
Pioughing 
months. 

Fuel. 

Lubricating Oil. 

Gri?ase, 

pcft 

Hour. 

Cost per 
Acre. 

Kerosene. 

Petrol. 

E'er 

Hour. 

Per 

Acre. 

Per 

Hour. 

Per 

Aviv. 

Per 

! Hour. 

! 

Per 

Aero, 

Per 

Hour. 

Per 

Acre, 

Rs, A, P. 

Rs. A, P, 

Rs. A. P. 

lls. A. P. 

Rs. A. P. 

Rs. A. V, 



Rs. 


Hrs. 

Rs. a, p. 

Bs. a. p. 


H. M. 



Gallons, 

Gallons, 

Gallons, 

Gallons. 

Gallons. 

Gallons. 

Lbs 

IJjs. 







Tractor 

lileCormick- 

4,000 0 0 

1 




X’longhing 10" 

507-45 

34'88 

T’loiighing 0" . 

, , 





» . 










Deering 15/30. 







. 












004 1 9 . 

4 i\ 1 

10 S 0 

15 0 0 

2,015 13 0 








Ploughing 12 " 1 

50-0 

3*43 

Ploughing 10" 

2-61 

9-79 

•08 

•30 

•15 

•49 

'07 

‘27 







Ploiiglbs or 

Ransome 2 

857 14 0 


^ 8,000 

.383 2 9 

283 10 11 














145 8 0 

2 14 7 

9 2 6 

IS 0 0 

279 0 0 

Iinpiements, 

Fiu'row. 






lifaintenaiice 

87-45 

I 6-03 

Ploughing 12" 

1-23 

3-97 

•05 

•15 

•04 

•13 

•12 

‘39 














Tractor. 













402 10 n 






P. & 0. Mould- 

638 1 0 
























board, 






Maintenance 

; 41-45 

2-87 











221 2 5 


, • * 






*■ 

. . . 



Plough. 













153 3 5 



. . 

* ' 1 

Total . 

... .j 

5,495 15 0 


8,000 

1 


1 Transit 

57-0 

■ 3‘92 




■ 







72 12 0 



, . 1 



— 


- 



1' 

Rains . 

70-30 

4*85 


1 


1 ■ ■■ ( 







435 2 11' 1 


I ] 


i 

Camp Etiuip- 


600 

2 years 



1 No Spares, 

505-0 

34-69 




■1 












ineut. 1 







Land. 













15 1 S 

■ 1 











Camp Move- 

21-0 

1-44 























ment. 













i 224 2 !> 






1 ■ 






Geueiai 

116-0 

, 7*80 










fOOO 7 3 ] 

3,083 13 0 




2,294 13 0 

Share ehargea) 

jIc to General 

1 ■ 

1 





TOTAL 

1,455-45 

100 










! 






Account. 




















Tractor Unit. Xo, fV and I. 


Locat ion — Di lar war. 




f riougliing 0' 
Oiicniiion Plon^iiiiig lU' 

[ Pknighing 1 

{ Tractor 

in 


Tnmyit 


Geneial 


Plougiis, etc 


r Haiu.s 
Ko Spart?.9, L 
(damping 
t Tillc Time 

ToTAr. 


and 


Profit or loa?. 


* Miiintenance, Interest, Depreciation and Gleneral Ciiarges arc allocated Pro ra(a to No, of Honrs employed on each operation. 
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APPENDIX A 


TEACTOR OPERATING STATEMENT. 

Anmlgmnated Revised Statemient {incliidmg Interest and Depreciation), Season 1932-33, 


Period 28th January 1933 to 14th April 1933, 


Tractor Unit No, III. 

Direct Charges. 

Cost Simirnary Direct Cliarges. 

Overhead Charges Owner-Operator. 

Cost Stimmary 
Owner-Operator. 

Overhead Charges 
Contra eto r- 0 perator . 

Location— Bliar war. 

Labour. 

Fuel — Lubricants. 

Materials. 

Allocation 

Main- 

tenance 

Cost.’ 

Total. 

Acres 
riouglied 
or (.hilti- 
vat('d. 

Time 

Worked 

in 

Hours. 

Cost per 
Hour. 

Cost per 
Acre. 

Interest. 

Dopre- 

ciation. 

Total. 

Cost pf‘r 
Hour. 

Ctrd per 
Acre. 

8up6r- 

\isors' 

8alari<‘s. 

Super- 

vision, 

Other 

E.xpense. 

McCorniick-Deering 22/36. 

Drivers' 

Wages. 

Petrol. 

.Kero- 

sene 

OH. 

Pate. 

Lubri- 

cating 

Oil. 

Pate. 

Grease. 

Pate. 

Spare 

Parts. 

Pepairs 

and 

Sundries 



Ps. A. P. 

Gallons, 

Ps. 

A. 

P. 

Gallons. 

Ps. A. 

P. 

Gallons. 

Ps. A. P. 

Lbs. 

Ps. A.P, 

Ps. A. P. 

lia. A. p. 

Ps. A. P. 

ILs. A. 

P. 


H. M. 

Ps. A. P. 

Ps. A. F, 

Ps. A. P. 

ICs. A, p. 

Ks. A. P. 

h-j. A. P. 

Hs, A. P. 

Ps. A. p. 

Ps. A. P. 


^PioiigbingG" 


.. 




. . 

















•• 



•• 



Operation . 

Ploughing 9" 

8 13 0 

3i 

5 

4 

6 

113 

65 12 

4 

H 

14 13 6 

10 

3 7 0 


23 2 5 


121 4 

9 

17G1 

4S'0 

,2 S 5 

7 0 4 

16 2 5 

29 2 2 

.106 9 4 

3 7 6 

9 10 3 

20 10 4 

3 12 0 . 

. 

^ Ploughing 12 "*■ 

57 7 8 

251 

40 

0 

0 

749 

435 15 

1 

1 71 

27 5 6 

38 

13 1 0 

. . 

151 0 1 


724 13 

10 

82-29 

313-0 

2 u 1 

8 12 2 

105 3 8 

180 15 10 

1,020 1 4 

3 4 1 

12 5 1 

134 10 10 

24 : 7 23' 


"Tractor . . 

5 13 10 

41 

7 

5 

0 

3 

1 11 

11 

46 

71 14 0 



37 6 0 



124 3 

6 


32-0 





324 3 6 


* * 

,13 12 3 

2 8 0 

Maintenance ,-i 































^Ploughs, etc. 

5 13 10 


• 










96 14 5 



102 12 

3 

•• 

32-0 


.. 



102 12 3 



13 12 3 

2 S 0 

Transit . 


12 15 11 

2 

3 

4 

0 

114 

66 5 

S 

.. 







82 9 

7 


70-45 

. . 




82 9 7 



30 7 1 

1 5 S 6 


' Pains 

2 15 2 



. 


.. : 

.. 



♦ • 



♦ . 



2 25 



16-0 





2 15 2 



0 13 U 

1 4 0 


X"”© Spares, Land . 

52 14 5 

.. 














52 14 

5 


; 288-0 


• ♦ 



52 14 5 

.. 


123 13 10 

22 8 3 

General .1 































Transport, camp- 

2 0 9 

Hi 

13 

4 

6 

30| 

17 22 

0 


. , 






33 1 

3 


1.1-0 





33 I 3 

, . 


4 11 0 

0 IS 6 


ing and Idle 





























. 

. Time. 






























Total 

148 14 7 

\ 

4Gi 

69 

2^ 

6 

l,009i 

587 0 

0 

73 

114 1 0 

48 

16 8 0 

134 5 2 i 

174 2 6 

' [226 15 9] 

! 

1,244 10 

0 

200-0 

830-45 

*• 


121 (> 1 

219 2 0 

1,585 2 10 

•• 

•• 

;} 1 i\ 

6)3 6 2 


Profit or Loss 


Tractor Unit No. Ill, 


Final Cost Summary 
Contractor-Operator, 

Memorandum. 

Data. 





( ;oii.siin)ption. 

Location 

— Dharw'ar. 


















Euol. 




i 














Depre- 

ciation 

Interest* 









i nil 

; ii_.. 



Transit 




Pate 

^er 






at Pate 


No. 

Per- 




! 








and 

General. 

Total. 

Cost per 

Cost per 

Earnings. 

Item. 

Description. 

Cost, 
Pureha .se 

Estimated 

Life 

at Pate 
Amount 

G per cent. 
XJer annum 

Condition. 

of 

Hours, 

cent- 

age. 

Description. 

Kerosene. 

1 Fuel Oil, 








Hour. 

Acre. 

per 

Hour. 

per 

annum 

on tli(^ 












McCormick-Deering 22/36. i 






price. 

of 

liasis of 6 








Per 

Per 















or Ps. 

rUuigidng 





X’er 

Per 

Per 

Per 

Per 

Per 













per j.our 

months. 

. 





Hour. 

Acre. 

Hour. 

Acre. 

Hour. 

Acre, 

Hour. 

Acre. 



Ps. A. P, 

Ps, A. P. 

Rs. A. P. 

Ps. A. P. 

Rs. A. P. 

Rs. A. P. 



Es. 

Krs. 

Ils. A, P. 

Ps. A. P. 

■ :■ 


H, M. 



Gallons. 

Gallons. 

Gallons. 

Oullons. 

Gallons.l 

' GalloiiH. 

Lbs. 

Lb«, 

r 

Ploughing a"* 


. . 


. . 



Tractor 

McCormick- 

4,000 0 0 

1 


; 

Ploughing lO"' 

4S-0 

6-92 

Ploughing 6/ 

.. 


.. 



1 

j 




Ploughing 9*' 








Deering 22/ 















Operation A 


190 15 8 

3 15 8 

11 0 11 

15 0 0 

359 2 0 


36. 


y 8,000 

319 2 0 

121 6 11 

Ploughing IS*' 

313-0 

38-63 

Ploughing 10" 

2-35 

6-54 

•07 

*19 

•30 

•55 

•21 

•58 

1 

^Ploughing 1*2^ 


1,179 4 X 

3 12 3 

14 4 0 

18 0 0 

. 

1,480 0 9 

Ploughs or 

Implements. 

2 ITirrow 
Pansoine. 

857 14 0 

J 



j Maintenance 

1 Tractor. 

32-0 

S-95 

Ploughing 13" 

3 89 

f/-(>5 

■08 

-3vS 

•06 

•21 

•12 

•46 

Maintenance 

Tractor 


140 7 9 



1 

, . j 


1 




82-0 

3-95 

1 











Mauitenaare 























C rlouglia, etc. 


119 0 6 




,, 





i . 


! ITough. 











Transit 



U8 3 





Total . 1 


4,857 1.4 0 

8,000 

219 2 0 

121 6 11 












'V' V, "• 





■ 




/rransit * 

1 70-45 

8-73 











" Rains , 

No Spares, Land , 


11 1 1 ^ 


'■ .. ■ ! 



Camp 

Equipment. 


500 0 0 

3 years. 


1 

Pains . 

16-0 

1-97 










General 


109 4 6 










No Spares, 
Land. 

2SS-0 

36-52 











Transport, Camp- 
ing and Idle 


88 9 9 


•• i 


. 

i ' 






Camp Move- 
ment. 

11-0 

134 

1 











t ^Pime. 






1 " 




i 




_ 1 










iiSlS'vfci;;: 

tPOTAli 

[367 8 63 

1,997 4 6 

- 


-- 

1,748 2 9 

Share chargeable to General 
■ Accemnt .■ 




■ 1 

1 

i 

• TOTAh : . ■ 

HiO-45 

100 j 











rmJitor 


* Malatciiaiicej, Interest, Iliepreciation and General riiarges are allocated Pro rata to Ko, -ctt Honrs employed on. each operaticm^ 
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TRACTOE OPERATING STATEMENT. 

Amalgamated Revised Statement {including Interest and Depreciation)^ Season 1931-32. 
Period lltli December 1931 to 24tli May 1932. 


Tractor Unit No. I. 

Direct Charges. 


Cost Summary Direct Charges. 

j Overhead Charges Owner-Operator. 

(.'ost Suininai-y 
Owner-Operator. 

1 Overhead Charges 
Contractor-Operator. 

• Location— Baichiir. 

Labour. 

Puel — Lubricants. 

Materials. 

Allocation 

Main- 

tenance 

Cost.’*' 

Total. 

Acres 
Ploughed 
or Culti- 
vated. 

Time 

Worked 

in 

Honrs. 

Cost per 
Hour. 

Cost per 
Acre. 

Interest. 



Cost per 
Hour. 

Cost per 
Acre. 

1 

Super- 

visors’ 

1 Salaries. : 

Super- 
vision . 
Other 
B.vpense. 

ftfcCormick-Deerlng 15/80, 

Drivers' 

Wages. 

Petrol. 

Kero- 

sene 

on. 

Hate. 

Lubri- 

cating 

Oil. 

Bate. 

il 

i 

Bate. 

Spare 

Parts. 

Eepairs 

and 

Sundries. 

Depre- 

ciation. 

Total. 



lls. A. 

P. 

Gallons. 

Bs. 

A, I». 

Gallons. 

Es. A. 

V. 

Gallons, 

Rs. A. P. 

Lbs. 

Bs. A. l>. 

Bs. A. 1. 

Bs. A. P. 

Bs. A. P. 

Bs. A, 

P. 


H. M, 

Bs. A. P. 

Bs. A. r. 

Bs. A. P. 

Bs. A. P. 

Es. A. P. 

Bs. A. P. 

Bs. A. r. 

Bs. A. P. 

lls. A. 



' Ploughing O’" 






‘ 















• •' ^ 










Operation . 

Ploughing 10" 

•2SG 

U 

»> 

71|- 

109 

7 9 

1,821 

1,280 C 

4 

1151 

381 15 6 

m 

35 10 8 


74 13 6 


2,169 0 

11 

303-26 

1,247-5 

1 11 10 

7 2 3 

246 1 0 

707 3 0 

3,122 4 11 

2 8 0 

10 4 (i 

395 5 10 

25 7 

1 


^ Ploughing 12" 


- 


.. 



*• 






















.. 



f Tractor . 

(13 

12 

9 




■2 

1 6 

6 





374 9 11 



439 13 

2 


247-45 





439 13 2 



87 15 8 

5 10 

7 

Maintenance 

































[ Ploughs, etc. 

17 13 

0 



* 

1 

0 11 

3 

- 




387 9 2 



40G 1 

11 


77-15 





40C 1 11 



24 9 10 

1 9 

4 

Transit 

. 

29 

4 

5 

8|- 

13 

9 3 

1241 

87 11 

9 

271 

90 4 1 

12 

4 5 0 




225 2 

6 


127-25 





1 225 2 6 



40 6 0 

2 9 

7 


'Canvassing , 

80 

5 

0 









i .. 





SO 5 

(i 


349-30 





80 5 6 



110 12 10 

7 2 

1 


Organisation 

11 

14 

5 







i 

, , 

. . 

. , 

. . 



n 14 

5 


51-4.5 





11 14 5 



16 4 11 

1 U 11 

General 

Transport, Camp- 
ing and Idle. 

99 

3 

3 




G3i 

44 10 

5 

i ' 


! .. 





143 13 

8 


431-35 





143 13 8 



136 14 5 

8 12 

11 


L Time. 








i 
























Total . : 

589 

1 

0 

SOS 

123 

1 0 

2,012^ 

1,414 14 

3 

1431 

472 3 7 

llli 

89 15 8 

762 3 1 

74 13 6 

[845 15 1] 

3,476 4 

1 

303-26 

2,562-80 



246 1 0 

1 

707 3 0 1 4,429 8 1 

I 



812 6 6 

52 4 

6 


Profit or Loss 


Tractor XT nit No. I . 


Einal Cost Summary 
Contractor-Operator. 

Memorandum. 

Locatlon—Raichur, 







MeCormiek-Deering 1 6/30 

Transit 

and 

General. 

Total. 

Cost per 
Hour. 

Cost per 
Acre. 

Bate 

per 

Acre 

per 

Efour. 

Earnings. 



lbs. A. P. 

Bs. A. P. 

Rs, A. P. 

Bs. A, P. 

Bs. A. P. 

Bs. A. P. 


''Ploughing (U 


.. 

•• 

’ 

*• 


Operation 

Ploughing 10"* 

.riouglilng J2" . 


3,543 1 10 

2 13 5 

11 10 8 

’ o 

o 

4,554 0 0 

MaintenancQ .a 

* Tractor 

J^ughs, etc. 


633 75; 

432 6 1 





Transit 

. 4 . , . 


268 2 1' 

i 






’Canvassing , 


198 4 5 ! 

• - i 




Gcncriil 

' 

Organisation 

Transport, Camp- 
ing and Idle 
Time. 

1 

29 4 8 

1 289 9 1 


1 




total 

£785 3 9] 

5,294 2 1 


1 ,, 

■ 

.. 

4,554 0 0 


Item. 


Tractor 


Ploughs or 
Implements. 


Totai 


Camp 

Eqxjipment. 


Account, 


Data. 

1 . 

i 




Consumption. 


, . 


Depre- 
ciation 
at Bate 
Amount 

Interest 





Enel. 

Lubricating Oil. 


I)escrij>taon. 

■ 

Cost . 
Purchase 
price. 

i 

Estimated 

Life 

of . 

at Bate 

6 per cent, 
'per annum 

i Gonclition. 

No. 

of 

Hours, 

Per- 

cent- 

age, 

Description. 

Kerosene. 

Euel (dl. [ 

, 1 



per 

annum 
or Bs. 
per Hour. 

1 on the 

1 basis of 6 
j Ploughing 

1 months. 




j Per 
Hour. 

Per 

1 Acre. 

i ■ 

Per 

Hour. 

Per 

Acre. 

Per 

Hour, 

Per 

Acre. 

1 Per 
Hour. 

Per 

Acre. 

1 

Bs. 

1 Hrs. 

1 Bs. A. r. 

I'’"" 

Bs. A. P. 

1 

, H. M. 

. 

.. 

1 Gallojis, 1 

Gallons. 

Galloms. 

Gallons, 

1 Gallons, 

i Gallons. 

Lbs. 

Lbs. 

MeCormiek- 
Deering 15/ 
SO, 

P, & 0 , Mould- 
board No. 8, 

4,160 0 0 i 

I 

375 15 9 ! 

1 8.000 

J 

1 

707 3 0 

246 1 0 

1 Ploughing 10" 

Maintenance | 
Tractor. i 

Maintenance 1 
Plough. 1 

1,247-K ! 

277-45 

77-15 ' 

48*67 

10*83 

' 

3*03 

1 Ploughing 0" . 
I»Ioughing 10" 

Ploughing 12" I 

' 

1-46 

6*99 

! *00 

1 ' 

, -28 

•09 

•33 

•08 

•32 



j 















4,535 15 9 : 

■ 8,000 

1 

707 3 0 

246 1 0 

Transit 

No Spares, 

Land, 

Bairns . 

127-25 

349-30 

51-45 

4-97 

,13-64 

2-02 











! 

600 0 0 

i 

j 

2 years. 

! 














! 



Caini> Move- 
ment. 

431-36 

lG-84 










ble to General i 





TOTAL 

2,563-30 

100 



1 








Profit or Loss, 


Maiiitennnco, Interest, l)cpreeiatic‘ii and GencraJ Charges are allocated Pro rata to No. of Hours employed on each operation. 
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APPBXDIX A 


TRACTOR OPERATING STATEMENT. 


Amalgamated Revised Statement [including Interest and Depreciation), Season 1932-33. 

Period 2 ik 1 Jairaary 1933 to 1st May 1933. 


Tractor Unit No. I. 

Direct Charges. 

Cost Summary Direct Charges. 

Overhead Charges Owner- Operator. 

Cost Summary 
Owner-Operntop. 

Overiieud Ciiarges 
Contra etoi-Oper<i tor. 

Location — Raichiir. 

Labour. 

Fuel — Lubricants. 

Materials, 

- 

Allocation 

Main- 

tenance 

Cost.* 

Total. 

Acres 
Ploughed 
or OuEi* 
vatod. 

Time 

Worked 

In 

Hours. 

Cost per 
Hour. 

Cost per 
Acre. 

Interest, 

Depre- 

ciation. 

Total. 

Cost per 
Hour. 

(,‘o,st per 
A ere. 

Sirper- 

vj.sDr.'j’ 

8a li trie.-. 

Super- 
vision. 
Other 
Expense, ■ 

Lanx No. I. 

Drivers’ 

Wages. 

Iterosene. 

Fuel. 

Rate. 

Lubri- 

cating 

Oil. 

Eate. 

Grease* 

Kate. 

Spare 

Parts. 

j Eepairs 

1 and 

Sundries. 



Its. A, 

P. 

Gallons. 

ES. A. 

P. 

Gallons. 

Es. A. 

P. 

Gallons. 

Es. A. P. 

Lbs. 

Es. i. P. 

Es, A. p. 

Es. A. F. 

Es. A. i\ 

E.S. .L 

P. 


H. M. 

i ' 

Es, A. P. 

E.S. A, P. 

Es. A, F. 

Es. .1. p. 

Es. A. P. 

Es. A. p. 

Es. A. P. 

Es, A, p, 

Es. A. P. 


Ploughing 6''' 







, .. 






.. 






*• 

. . 


.. 




. . 



Operation 

Ploughing 10'" 

139 e 11 


... 


1,108 

430 10 

6 

110 

310 4 3 

614 

21 2 6 


50 1 3 


960 0 

3 

158' 10 

S5d-50 

1 1 11 

0 0 1 

102 12 8 

527 12 11 

1,681 2 10 

1 1.5 5 

10 10 0 

i06 3 1 

5 0 


^Ploughing IS"' 

♦ . 





.. 







«• 


*• 

- 






... 

.. 




* * 

. . 


f Tractor . 

7 13 10 

30 

16 14 

0 








354 7 5 



379 3 

3 


50-7 





379 3 3 



5 15 10 

0 5 3 

Maintenance .4 































[Ploughs, etc» 

7 13 10 

aii 

17 9 

3 

.* 







522 9 0 



548 0 

3 


50*8 

.. 




54B 0 1 


.. 

5 15 lt» 

0 5 3 

Transit 

. , , 

29 12 

3 

.. 

.. 


191 

74 3 

9 

131 

23 7 0 

8 

2 12 0 




130 a 

0 


189*25 





130 3 0 


. . 

22 10 7 

1 3 0* 

, 

’ Pains . 

23 11 

8 

.. 

.. 


.. 

. . 


. . 





1 


23 11 

S 

.. 

151-0 





, 23 11 8 

. . 


18 1 0 

0 id 9 


No Spares, Land . 

121 0 

3 


.. 


j 










121 0 

a 


772-30 





121 6 3 



92 7 0 

5 0 10 

General . 































Camping , . 

3 14 

6 

•• 

.. 



.. 



1 

1 •• 





3 14 

6 

.. 

25*0 





3 14 6 

.. 

.. 

2 15 iO 

0 2 T 


Cldle Time . 

112 13 10 

’ 

461 

26 4 

9 

•• 

- .. 



1 , 

.. 





139 2 

7 

•• 

717*25 

•• 



.. 

139 2 7 

... 

■ * 

85 14 0 

4 HI 10 


TOTAP 

446 13 

1 

108 

60 12 

0 

1,299 

504 14 

1 

■ 1291v 

333 11 3 

' 094 

23 14 0 

S7T 0 5 

59 1 3 

192 7 3 4} 

2,306 2 

7 

158M0 

2,842-25 

• • 

- 

102 12 8 i 

527 -12 il 

3,020 12 2 



340 a ^ 

18 9 3 


Profit or Lo.9s. 


Tractor Unit No, I. 


Final Cost Summary 
Contractfir-Operator. 

Memorandum. 

Data. 




■ 

CoiFumpf mu. 

Location— -K aiclmr. 












; 

Inti', rest 





Fuel. 

t . 1 . i’kSS 

, 




Transit 

and 

General, 

Total. 

Coat per 

Cost per 

Rate 

per 

Acre 

per 

Hour. 

Earnings. 

Item. 

Description. 

L 

Cost, 

Purchase 

Price. 

E.sTimated 

Life 

D»q>re- 

(dation 

at Uilte 

0 per cent, 
per annum 
on fiu? 
basis of 6 
Ploughing 
months. 

: 

(,'onditioii. 

No. 

of 

Hours, 

Per- 

(fent- 

ago. 

Description. 

Kerosene, 

Fuel Gil. 





Lanz No. I. 


Hour, 

Acrci. 

Es. 016 
p<‘r Hour. 

■ 


■ 


Per 

Hour, 

Per 

Acre, 

Per 

Hour. 

Per 

Acre. 

Per 

Himr. 

I'er 

Acre. 

Per 
il mn\ 

Per 

Acre* 



Es. A. P. 

Es. A, P. 

Es. A. P. 

Es. A. P. 

Es. A. V. 

Es. A. V. 



Es. 

Hrs. 

Es. A. P. 

Ks. A. P. 


IL M. 



Gaiions, 

Gallous. 

Gal Urns. 

Gallons. 

Galioiw. 

Oallons, 

Urn . , 

Urn. 

Operation 

' Ploughing 

Ploughing 10* 

.IHoughing 12* 


1,793 2 11 

- .. 

2 1 6 

XI 5 4 

•• 

15 0 0 

2,373 12 0 

Tractor 

Ploughs or 

Implements. 

Lanz 15/30. 

1\ A 0. Mould- 
board No. 8. 

4,551 13 8 

375 15 9 

j. 8,000 

527 1.2 ri 

. 

. 

192 32 H 

Ploughing 10'' 

, Maintenance 
j Tmetor. 

Maintenance 
; Idough. 

Transit 

880-50 

5U-7 

50-S 

lSa-25 

31-21 

1-70 

f 1*76 

■ 

Plougldng 6* . 

Plougldng 10* 

' Piougiit'ng 12* 


*- 

.. 

1-25 

7*00 

•M 

79 

-07 

m 

Maintenance A 

'Tractor 

^ Ploughs , etc. 


385 8 4 

554 5 2 





TOTiUi 


4,927 13 5 

s,obo 

527 12 11 

192 12 8 

6-00 





■ 



i 

j 


Transit 

General 

^Eains . 

No Spares, Land . 

Camping . 


154 1 4 

42 12 5 

218 34 7 

7 0 11 


■ ! 

1 

'** ' ! 

1 

Camp 

Equipment. 

S 1 

! ’ 


, 500 0 0 

2 years. 



'■ Bains . ■ 

No vSpa're-y 
Land. ! 

Camp Mfive- j 
1 men!. 

151-0 

772-30 

25-0 

5-31 

27*18 

■ -88 



3 

1 


1 


■ j 

1 




^Idle Time . 

• • 

229 11 5 


. ' j 


1 

f 

i i 

1 1 






1 General -A 

717-25 

25-24 ■! 




I 

f 






T0!PAL 

[652 8 8] 

3,385 9 1 

- 


'■ 

2,373 12 0 ' 

8 ' ■ ' , j 

Siiare chargeable to General 
Account. 


1 . i 

1 



1. ' 

1 TOTAb ' . 

2,842-25 

TOO ' 







■ 1 




or lAlRS. 


* IVtaintonance, Interest, Depreciation and General tliarges are allocated X'ro rata to 2S’’o. of Hours employed on each operation. 
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TRACTOR OPEEATING STATEMENT. 

Amalgamated Revued Statement {including Interest and Depreciation), Seasons 1931-32 and 1932-33. 

Period 11 til December 1931 to 30th May 1932 and 2nd January 1933 to 1st May 1933. 


Tractor Unit No. II. 


Direct Cliarge.s. 

Cost Summary Direct Charges. 

Overhead Charges Owner-Operator. 

Cost Summary 
Owner-Operator. 

Overhead Charges 
Contractor-Operator. 

Location — Baiclmr. 

Labour, 

Fuel — Lubricants. 

Materials. 

Aliocation 

Main- 

tenance 

Cost.’'' 

Total. 

Acres 
Ploughed 
or Culti- 
vated. 

Time 

Worked 

in 

Hours. 

Cost per 
Hour. 

C(Bt per 
Acre. 

Interest. 

Depre- 

ciation, 

Total. 

Cost per 
Hour. 

Cost per 
Acre. 

Super- 

visors’ 

Salaries. 

Super- 

vision. 

Other 

Expense. 

Lanz No. 2. • 

Drivers' 

Wages. 

Kerosene. 

Fuel. 

Bate. 

Lubri- 

cating 

Oil. 

Rate. 

o 

05 

cS 

O 

Bate. 

Spare Parts. 

Repairs 

and 

Sundries. 


Its. A. y. 

Gallons. 

Bs, A. 

y. 

Gallons. 

Bs. A. 

y. 

Gallons. 

Bs, A. y. 

Lbs. 

Bs. 

A. y. 

Bs. A. P. 

B,s. A. P. 

Bs. A. y. 

Bs. 

A. y. 


F. M. 

Bs. A. P. 

Bs^ A. P. 

Bs, A. P. 

Bs. A. P. 

Bs. A. F. 

Rs, A. P. 

Rs. A. p. 

Es. A. P. 

Bs, Ai 

F. 

r Ploughing {)*’ 










.. 








•• 






.. 

.. 






Operation . i Ploughing 0" 

561 7 11 

,25 

18 9 

11 

3, 2631 

1,412 13 

10 

237 

703 6 0 

132i 

43 

13 4 


134 5 1 


2,874 

S 1 

566‘1 

2,866-40 

1 1 1. 

5 1 3 

469 13 7 

1,654 15 9 

4,999 5 5 

1 IS 9 

8 5 2 

563 

9 9 

34 10 

6 

Idougbing 12'^ 

.. 








■ 








‘ 

•• 

-• 



. . 





.. 




f Tractor . . 

67 15 3 

28 

15 2 

11 






4 

1 

6 0 

688 8 5 


.. 

773 

0 9 

, - . 

296-9 





773 0 9 



62 

3 10 

3 13 

3 

Maintenance. 































h Ploughs, etc. 

30 14 8 

281 

15 5 

6 

... 



*• 


4i 

1 

8 9 

1,029 9 8 



1,077 

6 7 

i 

147-26 





1,077 6 7 



31 

1 11 

1 14 

7 

Transit 

54 11 1 

71 

3 7 

6 

3084 

132 4 

8 

26 

66 4 6 

28| 

10 

5 3 




267 

1 0 


268-40 





267 1 0 



56 

5 9 

3 7 

6 

filaina , . • 

5S 12 11 

. . 







. . ■ 

t 



.. 



58 

12 11 


288-15 





58 12 11 



60 

8 2 

3 11 

6 

1 No Spares, Land . 

196 1 6 


.. 


... 











196 

1 6 


966-35 





196 1 6 



20213 8 

12 7 

r> 

Oenerai . < fpransport, Camp- 

2 0 2 


, , 





, , 





» . 



o 

6 2 i 

} 


9-0 




. . 

2 6 2 



1 16 4 

0 1 

11 

ing . 

















j 














1 Idle Time . 

157 9 G 

18 1 

9 3 

7 












166 13 1 1 


828-40 


i** 



166 13 1 



jm 14 91 

10 11 

1 

TOTAL 

1,120 15 2 

1061 j 

61 13 

T\ 

8m 

1,545 2 

6 

262 

769 10 6 j 

169^ 

57 

1 4 

1,718 2 1 

134 5 1 

(1,850 7 4]j 

5,416 

. ij 

566-1 

5,491-25 


•* 

469 13 7 

1,654 15 9 

7,540 15 5 



1,152 

m 

70 13 

9 


Profit or Loss. 


Tractor Unit No. II. 


Final Cost Summary 
Contractor-Operator. 

Memorandum. 

Data. 





Consumption. 









, 











Fuel. 






Location — lluichur. 













Interest 











Transit 




Bate 

per 

Acre 








at Bate 


No. 

Per- 











and 

General. 


Cost per 
Hour. 

Cost per 
Acre. 




Cost , 

Estimated 

T 

Depre- 

ciation 

Bs. -616 

6 per cent, 
per Annum 
on the 

Condition. 

of 

Hours. 

cent- 

age. 

Description. 

Kerosene. 

Fuel Oil. 








Total. 

Earnings. 

Item. 

Description. 

Purchase 

price. 


of 














per 





Hours. 

per Hour. 

basis of 6 







Per 

Hour. 

Per 

Acre. 

, 


Per 

Hour. 

Per 

Acre. 

Lana No. 2, 





Hour, 






ploughing 

months. 





Per 

Hour. 

Per 

Acre. 

Per 

Hour. 

Per 

Acre, 


ns. A. y. 

Bs. A, y. 

Rs. A. y. 

Rs. A. P. 

Rs. A. V. 

Bs. A. P, 



Bs. A. p. 



Bs. A. P. 

Rs. A. P. 


H. M. 



Gallons. 

Gallons. 

Gallons. 

Gallons, 

Gallons. 

Gallons. 

' ■ 

Lbs. 

Lbs. 

r Ploughing 6" 







Tractor 

Lanz 15/30 

4,551 13 8 

1 




Plouging 10" . 

2,686-40 

4S-90 

Plough i ng 


•• 

.. 



. . 


•• 

Operation . i Ploughing 9"' . 


5,597 9 S 

2 14 

9 14 3 

15 0 0 

8,490 6 0 

Plougiis 

1 P. andO. 






Maintenan c e 
Tractor. , 

296-9 

5‘40 

Plough lug 

•01 

•05 

1-21 

5*77 

•09 

*•12 

0*^ 

• *2‘4 

[ Ploughing 12'*' 


.. 





or 

1 Mould- 

375 15 9 


- 8,000 

1,654 15 9 

469 13 7 

Maintenance 

147-20 , 

2-70 

10", 









r Tractor 


839 1 10 





Implements . 

J Board, 


J 

- 



Plough. 



Plough i n g 

. . 



... 

.. 

.. 


V , 

Main1cnanee-( 

t Ploughs, etc. 


1,110 7 1 












Transit , ; 

268-40 

i 

4*89 

12". 









1 ' 



















1 


Tranait ..... 

r Bains . 

1 ■ i 

320 14 2 

123 0 7 





TOTAL . ' 

i 

4,927 13 5 


8,000 

1,654 15 9 i 

469 13 7 

Rains . , ^ 

No Spares, 
Land. 

288-15 

966-35 ! 

5*25 

17'60 ^ 































No Sparta, Land . 

Gettcrai 


411 6 S , 





Camp . 1 


500 0 0 

2 years. 


1 

Camp Move- 

9-0 ! 

•17 







J 



1 Transpori, C'tiinping 


4 7 5 





Equipment . 


1 ‘ 





ment. 












[idle Time . . 


351 6 11 


■ - ' 1 


1 

1 








-w General 

828-40 

15*09 






1 








1 



Siuire chargeable to General 














, 





[1,21.7 13 9] 

! 8,764 G 4 




8,490 6 0 

Account. 








;§ TOTAL 

5,491-25. 

1 ■ ' 

100 

. r.' i 







■: . 


_ 


Profit nr Loss. 


N 


♦ Hafntenancej Iiitorest* Depreciation nnd (ycnml ChSTges are allocated. Pro rata to No. of Hours employed on each operation. 






















APPENDIX A, 


TEACTOE OPERATING STATEMENT. 

Amalgamated Revised State^nent {including Interest and JOefreciation) '^Seasons 19S1-82 and 1932-S3, 
Period nth December 1931 to 24tli May 1932 and 2iid Jamiar}?" 1933 to 1st May 1933, 


Tractor Unit Xo. IXr. 

Direct Charges, 

(.;ost Snnimary Direct Charges, 

D^'erhead Cluirges Owner-Operator. 

Cost Summary’' 
Owner-Operator. 

Overliead COiarges 
Coutractor-Ojierator. 

Location — Itaicliur. 

Labour. 




Fuel— Lubricants. 




1 Jrtatei'ials, 
























Allocation 


Acres 

lime 








SnpL‘r-< 

Super- 

vision 













Main- 

Total. 

Plougiicd 

\\ orUed 

Co.st per 

Cost j)ei' 

Interest. 

Depre- 

Total. 

Cost t>er 

Cost p(;r 
Acre. 

Lanz Xo. 3. 






lubri- 


aJ 



Eepairs 

tenanee 

or Cnltj- 

in 

•Hour. 

A(Te. 

ciation. 

Hmir. 


Other 

Drivers’ 

Kerosene. 

Duel. 

Eate. 

eating 

Eate. 


Eate. 

Spare l’4xri s. 

and 

C’ost,* 


\ itid 

Hours. 









Dspense. 


Wages. 





Oil. 


n 

o 


Sundries, 














Es. A. V, 

Gallons. 

Es. A. P. 

Gallons. 

Es. A. p. 

Gallons. 

Es. A. P. 

hbs. 

Es. A. p. 

Es. A. P. 

Es. A. P. 

Es. A. P. 

Its. A. P. 


H. U. 

Its. A. P. 

Its. A. P. 

E.s. A. P, 

Es. A. P. 

Es. A. 1*. 

Ks. A. P. 

its. A. p. 

Es, A. P, 

E-s. A. P. 

r Plougiiing C'" 

























Operation , J Ploughing 10'' 

520 8 5 

m 

12 12 3 

2,0775 

1,273 14 8 

2205 

050 14 S 

123 

43 1 1 


134 0 1 


2,041 9 2 

547*24 

2,m32*25 

1 0 1 

4 :I3 2 

400 2 0 

1,021 10 9 

4,723 5 2 1 

1 12 8 

8 10 0 

557 2 0 

34 4 1 

t Ploughing 12'" 




. . 









. 


.. 






.. 




f Tractor 

.52 2 3 

24| 

14 5 6 





0.1 

2 3 9 

1,570 1 10 



i,03.K j;f 4 


235-52 





1,038 13 4 



to It 0 

1 1 

Maintenances 






















t Ploughs, etc. 

34 7 3 


14 7 10 





Olj 

2 '3 9 

1,040 4 9 



2,097 7 7 


105-38 





1,097 7 7 



35 r> 7 

2 2 5 

Transit . . 

54 10 11 

7 

4 14 9 

203J 

127 4 15 

29 

83 0 0 

525 ! 

19 2 1 




289 0 3 


283-45 





; 289 0 3 



fU) 0 9 

3 11 1 . 

rilains . 

30 4 5 









j 



39 4 5 


237-0 





39 4 .5 



50 2 2 

3 1 4 

1 No Spares, Land . 

211 S 2 

. , 


. , 









211 8 2 


1,148-40 





211 8 2 



213 1 3 

14 15 1 

General , J Transport, Camp- 

1 4 C 












1 4 « 


9-0 





1 4 r, 



1 15 4 

0 1 n 

fj ing. 


■ 













733-20 





103 0 *2 



155 4 1 

■ : : r 

9 8 (t 

t. Idle Time . . 

137 3 7 

■ 42J 

25 12 7 






- 




103 0 2 












Total 

1,057 1 0 

11 7f 

72 4 11 

3,271 

1^01 3 2 

255; 

733 14 S 

1385 

00 19 8 

2,(510 0 7 

134 0 1 

[2,730 4 11] 

0,081 15 7 

547-24 

5,445-50 



400 2 0 

1,021 10 9 

8,103. 12 4 



1,152 9 2 

7(,) 23 0 


Profit or Loss. 









APPENDIX A. 99 

TRACTOE OPERATING STATEMENT. 


Amalgamated Hevised Statement {including Interest and Depreciation), Seasons 1931-32 awl 1932-33. 
Period 11th December 1931 to 30th May 1932 and 2nd January 1933 to 1st May 1933. 


Tractor Unit No. TV. 

Birect Charges. 

Cost Suiniuary Birect Charges. 

Overhead Charges Owner-Operator. 

Co.st 8unmiary 
Owner-Operator. 

Overhead Charges 
limit rac'-bir-Opcrator. 

I.oeation — Ilaiclnir. 

Labour, 

Fuel— Lubricants. 

Materials. 

, 

Allocation 

Main- 

tenance 

Cost.* 

Total, 

Acres 
Ploughed 
or Culti- 
vated. 

Time 

Worked 

in 

Hours. 

Cost jier 
Hour. 

’ 

Cost per 
AtiVG. 

Interest. 

Depre- 

ciation. 

Total. 

list per 
Hour. 

list ]>e.‘r 
Acre 

rfuper- 
\ isors' 
Salaries. 

Super- 

vj.sjon. 

Other 

B.'ipensc. 

Lanz No, 4. 

drivers’ 

Wages. 

Kerosene. 

Fuel. 

Bate. 

Lubri- 

cating 

Oil. 

Bate. 

o 

ea 

03 

Bate. 

Spare Parts. 

liepairs 

and 

Sundries. 



Bs. A, P. 

Gallons. 

Es. 

A. 

P. 

Gallons. 

Bs. A. p. 

Gallons. 

Bs. A. P. 

Lbs. 

Bs. A. P. 

Bs. A. P. 

Bs. A, P. 

Bs. A. V. 

Bs. A. P. 


H, ai. 

Bs. A. P. 

Rs. A. p. 

Bs. A. P. 

Bs. A. P. 

Bs. A l\ 

hi-. A. r. 

Bs. A, V, 

Bs. A. P. 

Bs. A. P. 

( 

Fioiigliing 6" 



























. i 

Operation . < 

Pionghiiig 10" 

442 0 4 

■ 27 ■ 

18 

15 

9 

2,540 

942 1 6 

1481 

451 S 0 

112i 

39 12 9 


101 8 0 


1,905 14 4 

441'5 

2,195-2.5 

0 1-t 7 

4 8 5 

469 13 7 

1,352 6 0 

3,818 1 11 

1 11 11 

8 10 6 

887 j.5 3 

24 5 8 

1 

Ploughing Pi" 


.. 









- 















• • 


Tractor 

41 « 7 

5 

3 

8 

3 

. 


. . 


2 

0 11 0 

311 5 11 



356 15 


185-30 





3j6 15 9 



32 12 2 

2 1 9 

'.ll!aiiit>enan.ce,-< 
















9 













^Ploughs, etc. 

25 13 9 

H 

3 

2 

7 

.. 




2 

0 11 0 

776 12 6 



806 7 1 

f) 


126-15 





»0t» 7 10 



22 4 8 

17 0 

iTanait 

...» 

41 7 5 

Oir 

4 

0 

2 

224 

100 11 0 

26^' 

80 2 0 

25 

8 16 9 

.. 



241 10 10 


192-35 





241 1,0 10 ; 



34 0 3 

2 3 0 


"Bains . 

11 11 6 



. . 


.. 


.. 

. . 


.. 




11 11 6 


44-45 

. . 1 


. . 1 


11 11 6 i 



7 12 6 

(J 8 0 


No Spares. Land . 

250 5 5 

»• 






•* 


.. 


•• 



256 5 5 


2,219-15 





256 5 5 



392 ,2 11 

25 4 0 

Genaral . J 

Transport, Cam- 






. . 


. . 


• • 



* * , j 















ping. 




























, Idle Time 

91 1 9 

Oi 

4 

0 

2 

.. 









1 9.5 7 11 


474-0 





95 7 11 



83 12 5 

6 0 4 


TOTAL 

909 14 0 

49 

34 

6 11 

2,764 

1,042 12 6 I 

1 

175 

53710 6 

141i 

50 2 0 

1,088 2 5 

101 S 0 

11,163 7 7j 

3,764 9 7 

441-5 

5,437-45 



460 13 7 

1,362 6 0 

5,586 18 2 



060 12 2 

61 13 0 


Profit or Loss. 


Tractor Unit No, IV. 


Final Cost Summary 
Contractor-Operator, 

Memorandum. 

Bata. 





Conaumptioii. 













Interest 






Fuel. 






Location — Baicliur. 






















'rrunsit 

and 



Cost per 
Acre. 

Bate 

X>er 




Cost, 

Estimated 

XjjfQ 

Depre- 

ciation 

Bs, ’616 

at Bate 

6 per cent, 
per Annum 
on the 

Condition. 

No. 

of 

Hours. 

Per- 

cent- 

age. 

D eseription. 

Kerosene. 

Fuel Oil. 






General. 

Total. 

Cost per 
Hour. 

Acre 

Harnings. 

Item, 

Description. 

Purehnse 

price. 

Uf — 



“ 1 











per 




Hours. 

per Hour, 

liusis of 6 






■ 







Lanz No. 4, 





Hour, 






ploughing 





Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 












months. 





Hour. 

Acre. 

Hour. 

Acre. 

Hour. 

: 

Acre. 

Hour, 

Acre, 


Bs. A. P. 

Bs. A. F. 

Es. A. P, 

Ba. A. V. 

Bs. A. P. 

Bs. A. P. 



Bs. A. P, 


Bs. A. P, 

Bs. P. 


H. M. 



Gallons. 

Gallon.s, 

G a lions. 

Gallons, 

’ : - ' , ■ 

Gallons. 

Oallons. 

Lbs. 

IM. 

r Ploughing 6" ♦ 


. . 

. . 


. . 

. . 

Tractor 

lauz 15/30 

4,551 13 S 

' 




Ploughing 10" 

2,li>5-25 

40*38 

Plough i n g 
6", 






- 

— 


Operation »•< Ploughing 10' 


4,230 0 10 

1 14 10 

9 9 1 

15 0 C 

6,616 14 0 

Ploughs 

1 P.andO, 



- 8,000 

1,362 G 0 

469 1.8 7 

Mainteuan c e 
Tractor. 

185-30 

3*41 

Plough i n g 

-01 

•06 

l'X6 

5-76 

•07 

- 34 

•05 

•20 

t Ploughing 12' 







or 

1 Mould- 





Maintenan e e 

12G-15 ; 

2*32 1 

10". 









r Tractor 


391 13 8 




. . 

Implements , 

J Board No. 8. 

375 15 9 





Plough. 

1 


Plough i 11 g 
12", 







‘ • 


Maintenance-< 


830 3 6 











Transit 

195-35 

8-54 









C Ploughs, etc. . 





* • 
















Transit . . . 

rxiaias . 


277 14 1 

20 0 0 





Total 


4,027 13 5 

8,000 

1,352 6 0 

469 13 7 

Bain . 

No Spares, 
Lanl. 

44-45 

2,219-16 

'81 

40-82 




























\ " ' ' i 


No Spates, Land , 

General 

j Transport Camping 


673 12 4 





Camp 

Equipment . 


600 0 0 

2 years. 

■■ 


Camp Move- 
ment, 

.. 











[idie Time 

. , 

18.5 4 S 











*Jit General , ’ 

w 

474-0 : 

S-72 : 

















Share chargealile to General 





.s 

5,437-45 j 

100 










TOM 

fl,150 15 1| 

6,609 7 1 


•* 


6,616 14 0 

Account. 






S Total 








1 




Profit or Loss. 


• M.ainicnance, Interest, depreciation apfl General Cliarges are allocated Fro rata to No, oi Hours employed on each operation. 


100 


APPENDIX A, 


TRACTOB OPERATING STATEMENT. 

Amalgamated Revised Statement {including Interest and Depreciation), Seasons 1931-32 and, 1932-33. 
Period 12th April 1932 to 16tli June 1932 and 2nd January 1933 to 1st Ma,y 1933. 


Tractor Unit Ho. V. 

Direct Charges. 

Cost Suininary Direct Charges. 

Overhead Charges Owner-Operator. 

Cost Summary 

0 wner-Operator. 

OverJiead CiiargCvS 
C^ontractor* Operal or. 

Location — Haichtir. 

Labour. 

l?uel — ^Lubricants, 

Meterials. 

Allocation 


Acres 

Time 









Super- 

visors' 

Salaries. 

Siiper- 

YJSiOJi, 

Other 

HA'pcnsc. 

Lanz Ho. 6, 

Drivers* 

Wages. 

Kerosene. 

Fuel. 

Bate. 

Lubri- 

cating 

Oil. 

Kate. 

Grease, 

Rate. 

Spare Parts. 

Eepairs 

and 

Sundries. 

Main- 

tenance 

Cost.’^ 

Total. 

Ploughed 
or Culti- 
vated. 

Worked 

in 

Hours. 

Cost per 
Hour. 

Cost per 
Acre. 

Interest. 

Depre- 

ciation. 

Total. 

Cost pel 
Hour. 

Cost per 
Acre. 



lis. 

A. 

?. 

Gallons. 

Ks. A. 


Gallons. 

Bs. A. P. 

Gallons. 

Ks. A. P. 

Lbs. 

Ks. A. P. 

Ks. A. ?. 

Ks. A. P. 

Ks. A. P. 

Rs, A. P. 


H. M. 

Rs. A. P. 

IlS. A. P. 

Ks. A. P, 

Ks. A. P. 

Ea. A, 

P. 

lls. A. p. 

Ks. A. P. 

Ks. A, P. 

Ks. A. P. 


'Ploughing 

» 



•• 




.. 


. . 

.. 

.. 

. . 




•• , 



.. 

. . 


. . 




, , 


Operation 

Ploughing 10*' 

213 

0 

5 

7 

4 14 

9 

1,102| 

402 12 0 

88f 

251 3 4 

fill 

21 S 2 


108 0 5 


1,061 7 7 

170-38 

89M5 ■ 

1 3 1 


20S 1 9 

549 0 2 

1,908 9 

6 

2. 2 3 

10 12 7 

153 S 9 

9 0 9 


^Ploughing 12"' 

. 

. 


.. 



.. 



. . 

. . 

. . 


.. 





.. 




.. 




. . 


Maintenance.^ 

'Tractor 

27 

1 

9 

i5i 

8 15 

6 

•• 




4| 

17 4 

521 7 0 

•• 


558 15 1 


87-45 


.. 



558 15 

1 



15 1 6 

0 14 $ 

, Ploughs, etc. 

18 

0 10 

m 

8 9 

9 


.. 

.. 

.. 

4 

10 0 

300 2 3 



323 2 :H) 

'* ■ 

58-15 





323 2 

10 



9 2 3 

0 lu 0 

franalt « 

! 9 9 » 

35 

8 

6 

H 

1 9 

4 

J53i 

03 14 11 

Ui 

43 3 10 

Ifii 

5 13 5 

’ 

•• 


150 2 0 


141-55 





150 2 

0 



24 7 1 

17 1 


ffiainii . . . 

28 

2 

9 

.. 

** 

■ 

B 






•• 

•• 


28 2 0 

.. 

172-45 

•• 




28 2 

9 



29 5 1 

1 12 1 


Ho Spares, Land , 

249 13 

0 

•V 


1 

■ 



.. 


.. 

-• 



249 IS 0 


1,605-15 





249 13 

0 



276 10 8 

16 4 10 

Oenetal A 

^ Transport, Camp* 

1 

2 

9 

6 

■ ■ •• 


1 

■ 



•• 

•* 


- 

... 


2 9 6 


17-0 





2 9 

fi 



2 15 il 

0 2 10 

: i 

[idle Time . . 

145 13 

0 



1 








.. 

.. 

145 13 0 


577-20 

.. 



.. 

145 13 

0 



99 12 6 

■ 5 22 3 


TOTAXi 

715 

1 

9 


24 1 

iJ 

1,250 

520 11 5 

1111110 ^ 


SOI 

SO 2 11 


BHI 


■p 

170*38 

3,546-30 

.. 


396 1 9 

549 0 2 

3,367 3 

T 



611 0 2 

30 0 1' 


Profit or Xoss. 


Tractor Unit Ho. V. 


Final Co.st Summary 
Contractor-Operator, 

Memorandum. 

Data. 





Constimption. 















. 

Interest 






jj’uel. 




1 


Location— Kaichur. 



























Transit 




Kate 

per 

Acre 

per 

Hour. 








at il«te 


Ho. 

Per- 







liriCtWiC. 



and 








Estimated 

Depre- 

6 per cent 

Condition. 

of 

cent- 

Deseriptimi, 

Kei-oaene. 

1 Fuel OIL 







General. 

Total. 

Cost per 

Cost per 

Earnings. 

Item. 

Description. 

Purchase 


■ Life 

ciation 

per Annum 

Hours. 

age. 












Hour. 

Acre. 


of 

Ks, '616 

on tile 










“ 





' 




price. 


Hours. 

per Hour, 

t)asis of 6 

. 












Lanz Ho. 5, 











ploughing 





Per 

Per 

Per 

Per 

Per 

Per 

P(;r 

Per 















inontha. 





Hour, 

Acre, 

Hour. 

A.cri\ 

Hour. 

Acre 

Hour. 

Acre. 



Ks, A. P. 

■ ' 

Ks. A. P. 

Ks. A, P. 

Bs. A. P. 

Ks. A, P, 

Ks. A. P. 



Bs. A, p. 



Es. A, P. 

Eb. a, , 1% 


H, M. 



Gallons. 

(SallouA 

Gallons. 

Gallons. 

(Salhms. 

(Jaliorw. 

Lbs. 

IM 

{ 

'Ploughing 6* . 




• • 



Tractor 

Lanz 15/30 

4,551 13 8 

* 




Ploughing ur 

891-15 

25-13 

Plougii i n g 


. . 



. . 


, . 


Operation ,4 

Ploughing 10' 


2,071 3 0 

2 5 2 

11 11 4 

15 0 0 

2,654 4 0 

Ploughs 

P, and 0. 



^ 8,000 

, 


Maint eimu c o 

87-45 

2-47 

6 , 










, Ploughing 12' . 











549 0 2 

293 1 0 

Tmetor, 



Ploughing 

•01 

•04 

1-24 

0-23 

-10 

*50 

-07 

•35 

1 


574 14 10 



... 


or 

V Mould- 






Maintdman c e 

53-15 

1'50 

10^ 




Tractor 






MatntenanceJ 



• * 



Implements . 

J 33o<ard Ho, 8. 

375 15 9 

! 

J 




Plough, 

Transit 

1 ■ 1 n g 

.. 

*' 


- 

■ 

• • 

•* 

• • 

.Ploughs, etc. . 

332 15 6 

1 it 





! * * . 











^’UU 



■ 







Transit 

Bains . 


176 0 2 

59 3 11 


*• 

•• 


' Totai. 


4,927 13 5 


8,000 

549 0 2 

298 1 0 

Rains , 

Ho Spiires, 

172-45 

4-87 

45-23 


















t 

















Land. 


General 

Ho Spares, Land , 


542 12 6 



[ ' . . ■■ ■ 


Camp 

r « 

500 0 0 


2 years. 

. ♦ 













Transport, Camping 


5 12 3 










Camp Move- 

17-0 

•49 
















Equipment , 







ment, 










) 

[idle Time 


251 5 9 

- 

** 


. ; ' 









■S GeneraJ 
a 

a,': 

577-20 

16-26 













4,014 3 11 : 





Share chargeable to Genera! 


















TO!I!At 

[1,035 2 7] 




2,654 4 0 

Account. 

. 






S Total 

3,546-80 

100 











Maintenance, Interest, Beptedatlon and aenoral Charges are all -catefi Fro r&ta tt.) Ho, of Honrs employed on eacli operation, 
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TRACTOR OPERATING STATEMENT. 


Amalgamated Revised Statement {including Interest and Depreciation), Seasons 1931-32 and 1932-33, 
Period 12t}i April 1932 to 24tli May 1932 and 2nd January 1933 to 1st May 1933. ; 


Tractor unit Ho. ¥1, 

Direct Charges. 

Cost Summary Direct Charges 

Overhead Charges 

Owner- Operator. 

Cost Sunmiary 
Owner-Operator. 

Overhead Charges 
Contractor-Operator. 

Location — ^Baichnr. 

Labour. 

Duel— Lubricants . 

Materials. 

Allocation 

Maintenance 

Cost.* 

Total. 

Acres 

Ploughed 

or 

Cultivated, 

Time 

Worked 

in 

Hoiir-s. 

Cost per 
Hour. ^ 

Cost per 
Acre. 

Interest. 

Depreciation. 

Total. 

Cost per 
Hour. 

Cost per 
Acre. 

' 

Supervjpor.s’ 

Salaries. 

Super- 

vison- 

Other 

Expense. 

Lanz Ho. 6. 

Drivers" 

Wages, 

Kerosene. 

' 

Fuel 

Bate. 

Lubri- 

cating 

Oil. 

Pi,ate. 

. 

a? 

U} 

ta 

o 

H 

o 

Plate. 

Spare parts. 

Bepairs 

and 

Sundries. 


■ 

Bs. A. P. 

Gallons. 

Ils. A. 

P. 

Gallons. 

Bs. A. l\ 

Gallons, 

Bs. A. P. 

Lbs. 

Bs. 

A. 

P. 

Bs. A. P. 

B,s. A. P. 

Bs. A. P. 

• Bs. 

A. 

P. 


H. M. 

Bs. A. P. 

Bs. A. P. 

Bs. A. P. 

Bs. A. P. 

PiS. A. P. 

Bs, A. P. 

Bs. A. P. 

Bs. A. P. 

Bs. A. P. 


' Piougliiug G''" . 





• * 



.. 





. . 

‘ ' 

. . 





. , 





. . 

, . 


.. 

. . . 

Operation . 

rionghing 10'" 

244 7 1 


4 S 

9 

1,53S 

613 14 5 

142 

401 3 11 

90| 

81 

7 

2 


109 G 11 


1,4.05 

0 

3 

251-37 

1,328-35 

1 0 11 

5 9 4 

260 13 8 

818 G 6 

2,484 4 5 

1 13 11 

9 13 9 

231 10 S 

13 10 5 


^Ploughing 12" 





.. 


. . 

. . 





. . 



• 





... :: 







.. 



r Tractor 

16 13 11 

2G'^ 

15 1 

10 

.. 




14 

0 

8 

3 

591 8 6 



624 

0 

6 


85-37 





G24 0 6 



14 14 5 

0 14 I 

Maintenance^ 































. 

Ploughs, etc. . 

14 12 2 ■ 

254 

14 7 

0 


.. 



11 

0 

8 

3 

415 3 5 



444 15 

7 


77-38 





444 15 7 



13 S O 

0 12 9 

Transit 

. . 

31 , 4 2 

u 

0 14 

0 

100} 

62 S 10 

11 

26 14 0 

. 44 

1 

9 

10 




123 

2 10 


103-15 





123 2 10 



.28 7 “6 

1 10 10 


"Bains . 

24 24 5, 















24 

14 

5 


144-0 





24 14 5 



25 1 9 

1 7 8 


Ho spares, Land 

207 5 2 


.. 













207 

5 

2 


1,029-30 





207 5 2 



1 179 9 1 

10 9 4 

Gen ml , -( 
































[ Oaiiipina 

19 4 






* ’ 1 


.. 


i. 





1 

9 

4 


9-0 





1 9 4 



i ' 1. 9 . (y ' 

0 1 5 

i 

L Idle time 

130 2 0 

7 

i i 

* ■ . ■ i 

3 15 

0 

.. 

.. 


*• 








140 

1 

0 


660-30 




• j 

140 1 0 


i 

IIG 3 ,4 

0 13, 7 


TOTAl. 

C77 4 3 

9G| 

38 15 

***4 

1,C9S4 

67G 7 3 

153 

428 1 11 

' 98J 

, 1 

84 

1 

6 

1,006 11 11 

100 6 11 I 

[1,069 0 1] 

2,071 

1 

1 

251-37 

3,50-4-5 



2C0 13 S 

818 6 C 

4,050 6 3 

1 •• 

i 

oil 0 2 

1 ' 

36 0 1 


Profit or Loss. 


, Tractor Unit Ho, Anc. 


Pinal Cost Summary 
Contractor-Operator. 

Memorandum, 

Data. , 





Consumption. 

Location — Baielmr. 

Transit 

and 

General. 











Interest 



: 


Fuel. 

"{.nil. Oil. 

Grease, 


Total. 

Cost 

Cost 

Bate 
per A ere 
per 
Hour, 

Earnings. 

. 

Item. 

Description. 

Cost 

Estimated 

Life 

of 

Depre- 
ciation 
Bs. ‘610 
per Hour. 

at Bate 
6% per 
Auto. 

Condition. 

Ho. of 
Hours. 

Per- 

centage. 

Description. 

Kerosene, 

Fuel Oil. 





Lanz Ho. 0. 


per 

Hour. 

per 

Acre. 

purchase 

Price. 

on the 
basis of 6 
ploughing 
months. 





Per 

Hour. 

Per 

Acre. 

Per 

Hour, 

Per 

Acre, 

Pec 

Hour. 

Per 

Acre. 

per 

Hour. 

Per 

Acre. 


Bb. a, V. 

Bs. A. P. 

Bs. A. P. 

Bs. A. P. 

Bs. A. P. 

Bs. A. P. 



Bs, A. r. 

Tfrs. 

Bs. A. P, 

Bs. A. p. 


H. M. 



Gallons. 

Gallons, 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

Lbs. 

Lbs. 

r Ploughing 6'" 

. . 





. . 

Tractor . 

Lanz 15/30 

4,551 13 S 




Pioughing 1 0"" . 

1,328-35 

87-91 

Ploughing 6" 


-• 


.. 





Operation . -< I’louglimg 10" 

[ploughing 12" . 
TTractor . , 


2,729 0 G 

639 13 0 

2 0 10 

10 13 4 

15 0 0 

3,778 14 0 

■ 

Ploughs 

or 

Tiriplerncnts , 

B, A 0. 
.Mould ho.nrd 
Hos. ■ 

■ 

. 

375 15 9 

8,000 

J 

81S 0 6 

260 13 8 

Mainto nance 
Tractor. 

Maiiite nance 
Plough. 

85-37 

' ' 

I 77-38 


2'44 

2-21 

Ploughing 10" 

Ploughing 12" 

•005 

'03 

1-16 

O'lO 

*11 

•56 

•07 

-3& 

Maintciianco . 4 

loughs, etc. . 1 


459 4 4 

“ 




Total . j 

! 

4,927 13 5 

8,000 1 

818 6 6 

260 13 8 

Transit . i 

103-15 


4-06 




■ ■ 






Transit . . . . . i 


153 5 2 






i ■ 





Bains 

144-0 


4-11 

. , 










f Bains , . i 

1 Ho spares, Land , i 

. ^ ' j 

i 

51 7 10 

307 7 7 





Camp 

Eguipment. 

1 ■ ' 

500 

2 years ■ 


. . ■ 

Ho Spares, Land i 

Camp movement 1 

1,029-30 ! 

1 

9-0 1 


29-39 

-26 





] 





General * 4 i 

j (’arnping . . | 


1 

; 3 4 2 











General . 

1 

C66-30 1 


19-02 










[idle time . 


2G3 1 11 



.. 



i' 


















TOTAT. 

868 10 S 

4,607 5 6 




3,778 14 0 

liihare chargeable to General 
Account. 





Total 

3,504-5 


100 










\ ■ ■ Profit or Loss. ' | 



0 


♦ Maintenance, Interest, Depreciation and General Charges are allocated mtato Ho. of Honrs employed on each operatiop. 
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Ai’rBNDIX A 


TEACTOR OPERATING STATEMENT. 

Period 20th February 1931 to 3rd February 1932. 


Tractor — John Deere ‘ D ’ model. 

Jioontion — Dadn, Padidan Limdo 
(Sind). 

•Jolm Deere inonld board and disc 
llan.somea disc, 2 -Furrow 
International. 


f Ploughing V/' 
Ploughing 9" 
Ploughing 12' 


Maintenance 

Transit 


Ploughing 12" 
Tractor 
Ploughs, etc. 

Canvassing 

Organisation 

Transport, Camp- 
ing and Idle 
time. 


Direct Charges*. 


Cost Summary Direct Charges. 


Overhetul Charg(‘s 
Owiier-OptTator. 


Cost SuniTUury Overhead ClbirMe^ 
(Hvner-Operafnr. i Coiitr;irlor»« 


Fuel — Lubricants. 


Petrol. 

Gallons. 

Es. A. P. 

86-83 

135 9 6 : 

7-25 

10 15 11 

0-17 

0 4 0 

94-25 

140 13 5 2 


- uw-oHAn Aertbs Time C SripCT- 

Totoi ploughed Worlo'd Cost per Cost per Depre- , Cost per Ctwt per) Supervisors*! Aisinn, 

Hepairs. Mduntnaiiu. iot.J. or Culti- in Hour. Aero. murc i. efjpjou. i 'tal. Hour, Acre. * Salaries, Ciher 
and vr.ted. Hours. If! 

Simdries 


21-50 17 12 1 


60 564 5 11 130' 


65 5 4 4 O' 


i. KS. A. P, 1(5. A. X\ lis. A. P. HS. A. P. j IbS. A. P. 
32 58 9 0 .. .. 1,867 3 7(5,385.15 2 


25 S 9 10 1,290 4 7 114 0 11 
275 5 5 24 8 9 


H. U. Ks, A, P. lls. A. P.| IPs. A. P. Ks. , 
,,196*35 4 S 0 7 1 41393 3 8 514 1 


A. P. lbs. A. P. Hs. A. P. Its. A. P.j Ps. A. P, I liy. A, P. 


43 0 3 6 


1,096 5 3 94-25 Il40 13 5 2,745-25 2,055 7 4 437-25 569 10 3 178-00 07 6 4 1,565 10 0 138 9 8 1,867 3 7 5,639 14 3 760-21S 1,347-35 


5 <1,293 14 3 5 


4 S 1,092 H 2 |5I 


393 3 8 514 II 5 6,547 13 4 


u 2 5 (ion ' i) n 


1,376 10 7 019 1 4 


Tractor — John Deere * I) * Model. 


Final Cost Summary 
Contractor- Operator. 


Memoraiidiiin. 


t.'on, sump! ion. 


Xocation Dadu, Padidan Lundo 
(Sind). 


John Deere mould br»ard and disc 
llansonies dific, 2-l’urr(>w 
Interimtional. 


Hate 

owoi Cost per Cost per per Acre j, 

JTimr. Acre. in-r 
Hour. 


i Description. 


i’ost 

purchase 

rrice. 


Interest 
Depre- at Hate 

cialiou 6*’,, ijer 

llW. AliliUIU 

per cm thc^ 

♦>236/ 1 2i' to (f 1 la.sis of 6 
Hour. plotiidiiug 
mouths. 


Luh. Oil. 


Deseriprion, 1 Kerosene. Puel Oil. 


Per .Per per P*‘r ! Jh-r th-r Per 

Hour. Aero. Hour. .Aerio i Hour. Aero. Hour. .Acre. 


‘Operation . 4 Ploughing 9" 
t Houghing 12" 
f Tractor 


Maintenance .-i 




L Ploughs, etc. 


Canvasslng- 


Hs. A. P. IvS. A. P. (Ks. a. P. Rs. a. p. Ea. a. P- Es. A. P. 


Es, A, p. Hrs, lls. A. P. Es. a. P. 


‘ ' y ■' ' Organisation 

' . <^0ienaral . • a 

. ^ ; Ti^nspori, ' Gamp- 

ing and Idle " 




John Deere 

D * model. 

3,590 

0 

0 

Itansomes 

Idough. 

S57 

14 

0 

John Deere 
disc. 

700 

• 7' 

n 

John D(!erc 
mould-boiird. 

450 

0 

0 

*2-Furrow 

038 

1 

0 


nlnternatioual. 


514 11 5 393 3 8 


Camp 

Equipinciif. 


j l^i.OSl 11 11 I Share chargeable to General 


500 0 0 2 years 


OaUoris. i.Jalion.s. Oalltm?-, Hiillons. fbdlotm. Oaili>ns. IJis. Hha, 
Pionghintn)** 2-24 ;pr>o -07 HI -uy .57 -U -13 

Ploughing 9" ■ , . , , , . . . ■ » . 

Ploughinfr 12'" , , * . . ! * - . . ... . . • * . ? ^ 


: . i . ' Account. . " ■ . • . i . .. . • /. ; y. ,/ ^ 1 .3 | b .. ■„ j'v ■ ' j 

. , ■- Prod tor 

* Mainttuiance, InteTe.st, Depreciation and Ueru-Tai Chargfjs arc alioeated pro mta to No. of Koiira employed on each operation. 


APPENDIX A 


lOS 


TEACTOR OPEEATING STATEMENT. 
Period 22nd May 1931 to 10th December 1931. 


tTractor XTnit No. Marshall Diesel 
15/30. 

Direct Charges. 

Cost Summary Direct Charges. 

Overhead Charges 
Owner-Operator. 

Cost Summary 
Owner-Operator. 

Overhead Charges. 
Contractor-Operator. 

Location — ^Padidan — Go%ii. Auxi- 
liary Farm Lutido (Sind). 

Lahour. 

Fuel — Lubricants. 

■" 

Materials. 

Allocation 

Maintenance 

Cost.* 


Acres 

Time 










Super- 

vision. 

Other 

Fxjiense.. 

2-Fiirrow International monld- 
hoard. 

Drivers* 

Wages. 

Petrol. 

■ 

Fuel 
or K. 
Oil. 

Hate. 

Lubri- 

cating 

Oil. 

Hate. 

d 

i 

Hate. 

Spare Parts. 

Hepairs 

and 

Sundries. 

Total. 

Ploughed 
or Culti- 
vated. 

Worhed 

in 

Hours. 

Cost per 
Horn. 

Dost per 
Acre. 

Interest. 

Depreciation* 

Total. 


Cost per 
Hour. 

Cost per 
Acre. 

Supervisors’ 

Salaries. 




Us. A. P. 

Gallons. 

Us. A. 

P. 

Gallons. 

Sa. A, p. 

Gallons. 

Hs. 1. P. 

libs. 

Hs. 

A. P. 

Hs. A. P. 

Hs. a. p. 

Hs. a. p. 

Hs. a. p. 


H. It 

Hs. A. P. 

Fs. A. P. 

Hs. A. P. 

Hs. A. p. 

Ea. A. 

P. 

Hs. A. P. 

Hs. A. P. 

Hs. A. P. 

Hs. A. P. 



' Ploughing 6^ 

263 ,7 9 

191 

78 8 

5 

97 

46 15 8 

441 

70 0 8 

33 

9 

8 2 


.. 

428 3 6 

896 12 2 

99 

221 

4 0 11 

9 0 11 

233 15 11 

100 12 11 

1,231 9 

0 

5 9 2 

12 7 0 

249 11 9 

183 0 0 

Operation 


Ploughing 9"" 

, Ploughing 12* 


•* 




.. 

•• 


.. 


•• 

.. 





. . 


.. 



- 






Haintenaiico 


^ Tractor 

^Ploughs, etc. 

89 5 4 

41 14 0 





14 6 0 

3 

7 13 6 

6 

1 

1 6 

174 9 6 

49 11 1 

10 15 0 

38 8 7 




67 

31-30 







.. 


i 


Transit 


’‘Canvassing 

*• 




.. 


•• 

•• 



* 

•• 





;• 










• » 

General 

1 

Organisation 

Transport, Camp- 
ing and Idle 
time. 

189 12 6 




14 

11 6 0 






•• 

i ■ ■ 


201 2 6 


2 




•• 

201 2 

5 



202 14 3 

28 15 S’ 



Total 

.684 7 0 

191 , 

78 8 

6 

1271 

72 10 8 

471 1 

77 14 2 

30 

10 

9 S 

224 4 7 

49 7 7 

428 3 6 

1,097 14 7 

99 

321-30 

.. 


233 15 11 

100 12 11 

1,432 11 

6 


.. 

512 10 0 

211 15 3 


Proilt or Xoss. 


Tractor ’Unit Ho. Marshall 
Diesel 15/30, 

1 

. , 

Final Cost Summary 
Contractor-Operator. 

Memorandum. 

Data, 

Location — Padidan— Govt. Auxi- 
liary Farm Lnndo (Sind). 

Tran.sit 

and 

General, 




o 







Depre- 
ciation at 

IRatc 

Amount 

per 

Interest 
at Hate — 
per 

Annum 
or Hs. — 
per month 



Total. 

Cost per 
Hour. 

Cost per 
Acre. 

Earnings. 

Item. 

Description. 

Cost 

piu’chase 

price. 

Estimated 

Life 

2-Fiirrow International mould 





Hour. 






Annum or 

on the 
basis of 6 
ploughing 
months. 

board. 


. 










per hour. 



Hs. A. p. 

Hs, A. P. 

Hs, A. p. 

Hs. A. P. 

Bs. A. P. 

Ha. A. P. 



Hs. A. P. 


Hrs. 

Hs, A, P. 

Hs. A. P. 

Operation 

1 

' Ploughing 

Ploughing 9* 

^Ploughing 12* 

492 16 11 

1 

2,167 5 0 

9 12 2 

21 12 8 

8 0 0 

792 0 0 

Tractor 

Ploughs or 
Implements, 

Marshall 

Diesel. 

International 
mould board 
2-Furro-ws. 

4,837 0 0 

638 1 0 

1 

- 12,000 

100 12 11 

233 15 11 


^ Tractor 






i . : ■ 

i Total 


5,476 1 0 

12,000 

100 12 11 

238 16 11 


i 

; ** 

.. 


' • * ■ 


1 

i 






i 


Transit 


■ 













General 

: . 

Canvassing 

Organisation 

Transport* Camp- 
, ing and Idle 
time. 

.. 

** 



i 

i 

Camp 

Equipment, 

■ ' ' ■ ' '! 

500 0 0 


2 years 

i . .. 

i 



Total 

402 15 11 

2,357 5 0 

*• 

•• 

.. 

j 792 0 0 

Share chargeal 
Accoun 

lie to General 
t, 

;.l 





Prolit or Loss. 


Condition. 


Consiimi}tion. 


Description, i 

1 

! Fuel. 

Lub. Oil. 

Grease. 

Kerosene. 

Fuel Oil. 

Per 

Hour. 

Per 

Acre. 

Per 

Hour, I 

■ i 

1 

Per 

Acre. 

Per 

Hour. 

Per 

Acre. 

Per 

Hour. 

per 

Acre, 


. Gallons. 

Gallons, 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

Lhs. ; 

Lbs,. 

Ploughing 6* . 

•44 

' ' -98’ 



•19 

•42 

*15 

»33* 

Ploughing 9* . 

.. 

V* 


1 •> 

\ ....i 




Piougliing 12"' . 

, . i 

! ' 

! ■ 

’V 

i 

■ ■ •• '■ 

i 

1 

i ;,r 

i 


i ■ ' ,;1 ' 

!' 


Maintenance, Interest, Bepreciation and General Charges are allocated fro rata to Ko. of Honrs employed on each operation. 



appendix a 


i()4 

TRACTOE OPERATING STATEMElSlT. 


Period 20tli February 1931 to oOtli June 1931. 


Tractor Unit No. 4 McGornnclv 
I)Beniig 22730 . 

Direct Charges. 

Cost Summary Direct Charges. 

O eerhead Chargei 

Owner- Operator, 

Cost Siimmai-y 
Owner-Operator. 

^ Overhead Chargts 
Contractor-Operator. 

Locatioii” 

-I)a, dll (Sind). 

Labour. 

P Ti e 1 — L u b r i e a n t s. 

Materials. 

Allocation 

Mfiiu- 

teiiance 

Cost.* 


Acre.s 
Ploughed 
or Culti- 
vated. 

Time. 

Worked 

in 

Hours. 

Cost per 
Hour. 

Cost per 
Acre. 




Cost per 
Hour. 

Cost per 
Acre. 

SuperviBor.'s* 

8?iIariGS. 

Sup(?r- 

Inteniatioual ‘2-Nurro\v iiiould 
board. 

Drivers* 

Wages. 

Petrol. 

Fuel 
or K. 
Oil. 

Hate. j 

Lubri- 

cating 

Oil. 

Hate. 

Grease, 

• Hate. 

Spare Parts. 

Hepairs 

and 

Sujidries. 

Total 

Interest. 

Depreciation 

Total 

vision. 

Other 

ILxi'sense. 



Ila. A. i\ 

Gallons. 

Us, 

A. P. 

Gallons. 

IlS. A. P. 

Gallons. 

Ks. A. P. 

Lbs. 

-llS. A, l\ 

Bs. A. r. 

Hs. A. P. 

Hs, A. P. 

Hs. A. l\ 


H. M. 

Hs. A, I*. 

Hs. A. P. 

Hs. A. 1\ 

Es. A. P. 

•Hs, A. p. 

Hs. A. l\ 

RS. A. F. 

Hs. A. 1‘. 

Hs. A. F. 


" Ploughing ii" 

343 8 0 




12,90-17 

1,005 2 4 

122-97 

187 15 2 

103-13 

51 9 0 



753 14 11 

2,402 1 5 

334-029 


4 8 0 

7 3 0 

245 9 7 

27i2 14 0 

2,900 9 0 

5 7 11 

S .10 11 

306 0 2 

114 13 2 ‘ 

Operation , •< 

Ploughing 9" 










“ 


.. 


•* 






... 




' 


1 

^ Ploughing 12" 




■ 

.. 












.. 






- 



iilainteuaace 

^ Tractor 

^ Ploughs, etc. 





* • 





* * 

j>0S7 1 10 

m 13 1 




•* 

- 

.. 

•• 

i ■ ; ■ 

' 

*• 

•• 

t* 

1 

* * '■ .: 

Transit 

' Canvassiug 

5 12 1 




10-83 

8 15 2 

1-03 

1 9 3 

•87 

0 7 0 


;; 

* ’ 

16 11 6 

» « , ■ 

. . 

1 ' , , 

4 tt 

. . 


10 11 0 

... 


1 


Ueiiorul- 

Organisation 

Transport, Camp- 
ing and Idle 
time. 

461 8 3 




•• 



i 


•• 

. . 


•• 

401 8 3 

•* 

- 

•* 

•• 

-• 


401 8 3 


• • 

H:04 6 0 

151 H B 


Total 

81012 4 

■ •• ' ^ 

*• 

1,301-00 

1,074 1 0 

124-00 

1S9 8 5 

104-00 

i 

1 52 0 0 

087 1 10 

. 06 13 1 

753 14 11 

2,880 5 2 

334-029 

528-5 

•• 

*• 

245 9 7 


3,37S 13 3 

- 

- 

710 6 2 ^ 

266 8 10 


Profit or liOSfi. 


Tractor Unit No. 4 McCormick 
Deeriug 22/36. 


Final Cost Summary 
Contractor-Operator, 

Memorandum. 

Data. 




Consumption. 

Location 

— Dadu (Sind). 







t 




Depre- 

Interest at 
Rate 





.FV3 

el 


1 nil nn 


Transit 

and 




Hate 





Ksti mated 
Life 

of 

fiat ion at 
Hate— 

per 

Annum or 


Condition. 

DoBmption. 

Kerosene. 

FW’} Gil 







General. 

Total 

Cost per 
Hour. 

Cost per 
Acre, 

per Acre 
per 
Hour. 

Earnings. 

Item. 

Description, 

pur(‘hase 

price. 

Amount 

— 












International 2-Furrow mould 
board. 

per 

Aiinmii or 
:ks. — . — 
per mouth. 

ptT month 
on the 
itasis of 6 
phiUghing 
months. 




l*er 

Hour. 

per 

Acre. 

Per 

Hour. 

Per 

Acre. 

per 

Hour. 

per 

Aei’t-. 

Per 

Hour. 

. 

Per 

Acre, 



Hs, A. P, 

Hs. A. P. 

Hs. A. P. 

Hs, A. p. 

Hs. A. P. 

ES. A.'F. 



Hs. A. P. 

Hrs. 

Hs. A. P. 

Ks. A. P. 

. 




Gallons. 

ihillons. 

iiaiJons. 

tiulls ms. 

{fill Urns. 

Hdlons. 

idlS, 

Lbs. 

f Ploughing 6" 
•Operation . i Ploughing 9" 

L Ploughing 12" . 

1,034 5 5 

4,355 12 3 

8 4 0 

18 0 8 

8 0 0 

■ 

2,672 3 9 

Tractor . 

Ploughs or 
implements. 

MeCormiek 

Deering. 

International 
2- Furrow 
mouid hoard. 

,'>,10S 14 0 

♦*3B 1 0 

1 

i- 12,000 

252 14 6 

245 9 7 

. 



Ploughing o'* . 

Ploughing 0" . 

Pfoughing 12'^ . 

1 ' , i 

2-44 

3-86 

* " 

•• 

•23 

.* 

•20 

•81 

\ .... 

Maintenance 

(.Plouglis, etc. 







Total 


5,746 15 0 

12,000 

252 14 0 

245 9 f 















,. . , 


* * 















!■ 




Transit , 

e., ■. ■' . 


. .. 



.. 




1 











i 




"b- 

4Ieneral . s 

'■ Ganva.ssiug 

Organisation 

Transport* Camp- 
ing and idle 
time. 







C’anip 

E<|Uipment. 


500 0 0 

1 2 years 

1 

! ■ 


1 

! 



1 



i . ■ ' 

1 '■ 

i . 



i 

.. ) 
. j 



TOTAL 

L034 5 5 

4,855 12 3 


1 .' 

- 

2.672.: 3; , 9 ,, 

Bliare ‘ ehargcable to Ocnera! 

, Aeetmnt.’ ■ ; 

f 


1 " ■ i 

i 




i 

1 

1 

1 

I 

i 


' 1 

i 

1 

1 ■ 


Profit or 


Bepr^eistidu aiid' Itaijeral i3i»rgw an? alkjpafeii at l&’U»i?iiaptoy€^ oa leiti'fi 
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APPENDIX C. 

Report on Tractor Ploughing work during 
1933-34 Season. 




APPENDIX C. 


REPORT OF THE TRACTOR PLOUGHING WORK CARRIED OUT BY BURMAH 
SHELL OIL STORAGE AND DISTRIBUTING COMPANY OF INDIA, LIMITED, 
DURING THE 1933-1934 SExiSON. 


This is a report oa the practical esperimeatal work carried out during 
1933-1934 season and is supplementary to the report for 1932-33 and for the combined 
seasons, 1930-1931-1932-1933, submitted to the Advisory Council in July 1933. As^a 
result of a recorameudation made by the Advisory Council at their meeting in July 1933, 
it was recommended that further experiments should be continued by Burmah-Sheii m 
order to determine more accurately the working life of a tractor and to carry out farther 
<!X])ei'iniental work in connection with plough shares, which had formed a lieavy item of 
expenditure during the past three season’s work. In view of the fact that the tractors 
that had )>ecn worked the longest were the Lanz diesel tractors and, as it was genera y 
consiilcred that diesel tractors were likely to be more economical for use in India, it was 
hoped that further data could be acquired regarding the Lanz tractors, but, due to the 
inability of the owners of the tractors in question, viz., H. E. H. the Nizam of Hyderabad s 
Government and Messrs. Jessop and Co. Ltd., Calcutta, to lend them for the farther 
work it was not po.ssibIc to continue experimental work with these tractors and it was, 
therefore, decided to continue work with the Caterpillar 30 H. P. tractor which had been 
worked diiriim the 1930-1931 and 1931-1932 seasons, and also with the 15/36 McCormick- 
Deering tractor which had been worked by the Dharwar Agricultural Association and by 
Burmah-Shcll. Whilst it is to be regretted that diesel tractors could not be employee 
cn the further experimental work now under review, it is felt that the figures obtained 
relating to kerosene tractors will be very fair indication of the life of a diesel tractor which 
•sliould' under no circumstances bo less than that of a kerosene unit. Sufficient data is 
alnunly available rc.garding the fuel costs and consumption of diesel tractors and is 
contiiiiiiMi in tlje report submitted last year. 


The Imperial Council of Agricultural Research made a grant of Rs. 7,000 towards 
the co.st.s of the oxp(,-riment8, of which approximately Rs. 13,892 was spent leaving a 
balanc.e of Rs. 1,250 to be returned to the Imperial Council of Agiicultuial Research. 
Tfal balance would have been larger if two tractors could have been einployed throughout 
the season, as supervision and other overhead charges would then have been m 
over tlie output of the two outfits. 

10/30 5fcGon«ick-D«mg taotor .cro employed togetle. with No. ^ “1 ’ 

pl„,...hs ; work kp to lO' ohly wm> oatried opt. Teatk weki oar.ed out, as d.tml.d later, 
^ ° ' ( 115 ) 
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AFFETOIX C 


with a dynamometer kindly loaned hy the Director of Agriculture, BomBay Presidency, 
and it was found that the CaterpiDar tractor, which had worked for three seasons, had a 
maximum drawbar pull of 6,048 ■lbs,.' ■working down to 10^^ and of 6,608 lbs. down to 
12", with a three furrow mould-board 'plougL'' As the manufacturers only claim a maxi- 
mum drawbar pull of 8,000 lbs. this is a.remarkable tesHmony to the tractor. The Laiiz 

■ ■ tractors originally proposed to be used w^ere of 15 H. P. only and the drawbar tests could 

not have been carried out with these- tractors. ' As a result of the drawbar tests it can 
definitely be ..said that the' Lanz tractors were under-powered for the work carried out 

■ and it. is very doubtful whether they would have stood up a further season’s work under 
such strenuous conditions, but in any case they could only have worked a one furrow 
plough. For these further reasons it can, therefore, be considered satisfactory that the 
hmz diesel tractors already mentioned were not utilised although under more favourable 
soil conditions such as existed diiring the experimental work at Raieliiir. they would 
show successful results. The working life of the Ca-terpillar tratU’or previous to the 
season under review \y^b approximately 2,400 hours, of wliich approximately 1,200 hours 
was spent on deep ploughing and the reinainder on road grading and other work. The, 
ploughs iitilised wore not sufficiently strong for the work, but consistent ptjnghiug down 
to 10" was carried out and although this type of ploughs would not be lucoininciHlecl for 
any further work, they can be considered to have given satisfactory resiilte. 

The McCormick-Deeiiiig tractor was only worked for 11 days due to the fiiuil drive 
breaking down completely. This tractor was definitely liiiderpowered for the* wiuii {iiid 
in view of this and the fact that to put it in working repair a considerable eX|M.‘nditiire 
would have been incurred, it was decided to eontiniie the expcniiiients with the Cater- 
pillar tractor only. It ■^vas found that the fiiriw driving wheel of the XfeCormiek- 
Deering tractor pressed a certain amount of the hatidi ploughed land back into the furrow 
which would result in the lianali regerminating. 

Wof'kiTig 8emo%,—k working season of four months was estimated, w., from 1st 
December to 31st March, during which period it was hoped to obtain 1CM> working of 
20 hours each and to complete 600 acres. Due to exeeptiomilly late rn-iiis work c<ni]<l md. 
be started until the 1st of January and even then only 13 acres were completed before 
further unexpected rains started. Work dkl not real Iyst4^ddllellrllc^st until lit Ii Jan- 
uary and finished on 29th March. During this period 543 acres were phuighed, whicji, 
considering that only one tractor was worked during the greater portion of the season an«l 
that our original estimate was 600 acres for two tractors, can be cumsidered satisfactory. 
A total acreage of 643 acres was ploughed in 1,527 hours which is equivalent to -356 acres 
per hour and 2 hours 49 minutes per acre. The figures for the previous three years* 
work were 0-305 acres per hour and 3 hours 17 minutes per acre. It- will be seen, there- 
fore, that a considerable improvement on working time was effected. 

PuymmUfor work— In all Es. 8,147-Cd) ' worth of work was crirried inii of which 
Es. 1,926 was paid in cash by landlords and the balance of Ks. 6/221-64) paid to us by the 
Government of Bombay who wdl recover from landlords by means TukmL The" high 
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perceiifeage of casli work is particularly Eoticeable and is evidence, of the value attached 
by laiicllorcls and ryots to the type of work in the Dharwar District. , 

Omting statement^ fuel consumption and costs , — The figures for 1930-1931 and 1931- 
1932 seasons were as follows : — 



Similar figures for 1933-1934 season were 


rtiinn 

(for i^tarting). 

Kerosene. 

Luin Oil. (<rcaKo. 

Per acre. 

i Per hoar. 

: Pei' acre. 

Per tour. 

Per acre. Per hour. Per acre. Per hour. 


Cafeerplllw SO# 
CottsimpUon (Oitllons) 

Coati (Bm. p.) * • 



•405 -175 5-572 1-081 -637 -191 *882 -191 

08 11*032 322 1 Hi 0 13 5 0 4 9 054 012 

♦ Xower to fall in market rates. 


It will be noticed that the petrol conBiimption per acre was heavier in 1933-1934 than in 
pant .season and this was duo to the numerous stoppages due to plough breakdowms ; the 
increased grease consumption was due to a new type of softer trac hibiicant being used 
which required more frequent application but gave more satisfactory results. The in- 
creased lubricating oil consumption was due to the crankshaft journals being oval and 
this could not be. renewed owing to tbe. agents having none in stock. The kerosene oil 
cousiimptiim showed a considerable decrease durmg the 1933-1934 season and the figure 
of 1-981 gallons per hour can be taken as a very satisfactory consumption for a tractor 
of the power of Caterpillar 30. Two detailed costing statements are attached— one exclu- 
sive of depreciation, interest and supervision charges and the other inclusive of deprecia- 
tion and interest charges. 

o/ tractor. —The life of the Caterpillar tractor at tbe end of the 1933-1934 season 
was 3,280 hours working time, without taking into consideration time spent in transit' 
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Tho trartor at tho ond of the tMrd season was in i»rfectly sound working condition and 
in dynamometer testa carried out at the end of March the maximum drawbar pull was 
6 608 lbs. at 2,000 ft. above sea-level. The advertised maximum drawliar pull of a now 
tractor is 8,000 lbs. and therefore after allonung 9% at 2,000 ft. the drawbar pull of a new 
tractor claimed by manufacturers would be 7,280 lbs. I'bc maximum dmwbar pu 
claimed bv the manufacturers for tlu Caterpillar 30 was 8.000 Ihs. a1 sea-Icvcl aud it w, ! 
be seen, tlicroforc, that the drawbar pull after nearly -1,000 liuurs work was Im-o per eeui^. 
of the manufacturers’ original claim. These figures are m IhcmM Ivi's sullieiem snppor 
of an estimate of 8,000 hours for the life of the tractor, since it can be safely assumed 
that the tractor will at least work as many hours again without uuy unreasonabie expendi- 
ture on spare parts. During the three seasons work Bs. 717-13-2 has been spent m all 
on new parts for tbo tractor, of wlucb only Bs. 43-3-0 was spent in the sens.m under 

■■■review.'., d ■ 

Dymmomcler Tests.~{a) As already mentioned above liynaino.neter lest.s wiut 
carried out in Marcb with the principal object of as.-ertamiug the drawbar pull re.iiinvd 
for 10" ploughing. These tests were not carried out until the cud of the season m order 
that the moisture in the soil might have worketl down as far as possiWe, thus ensuring 
the heaviest conditions under which tract om have to ojierate. 

(h) Tyjie of soil— The area where tin' tests were ciirrit‘d out was deep blaek eotton 
soil free from decomposed lime deposits mul was a good representative aiyn of wiwin and 
cotton land in the eastern dry traets in the southern portion of the Bombay 1 r.-sideui-y. 



Wheat and sailiower had ]>een cultivated and this was .seleete' 

than cotton and joiraf lands, on ucco 
which result in the soil openciug n]i at an early da 

Five tests in all were carried ont on tin* saiiie plot oi h 
Test No. 1 was carried out beginning at the bottom of t ho slope w 
still slightly green. Test Jio. 2 was carried out on 
(h level land wdiich was free from Jiitriuli. Test No. .! was als* 

Tests Nos. 4 and 5 were taken m: 


(c) Crop, 

of the wheat land always drying off more 
number of harrowings given 

(d) Deiaih of Tesla 
was sloping. 

was thick haruili which was 
slope and ou the hii 

the rising land which was free from Jmiali 
higliland free ironi haruili. 

(e) Depth of Iwrou’S.—The depth of the furrows was measured by tin- Tractor fan- 
vassing Officer of the Department of Agriculture and he also checked t lie dept h of moi-'t urc 
and the averagt*. of the inaxinaim drawbar pnll, 

(f) Implcmoiis imd:— ^ 

(1) Phi^ffhs, — Ih and 0. No, 8 Three Furrow ^luuld-bcKird iiuyiiiiuidiifed 

by tlie Iiiternatioiml Ilarventer Export (Sk, for wlicni Unm. 

are Agents in India. 

(2) — {Oaterpillar 30 H. F,) Trarior inanufaeiiired bv the (nlerpillir 

On TT R. A., for whom Agents in Intlia are Afessrs. \\ illiiyii Jat^kn 
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(g) Reml^B 'bf Tests-- 


Depth of ;Moisture 

Condition of Soil 

Amount of Jiariali 

Depth of Furrows 

Niimher of bottoms 

Width of bottom 

Total width of cut 

Average Draft 

Maximum Draft . 

Draft per bottom 

Tractive Desistance per inch 
cross Seetlon. 


Tost No. 1. 

Test No. 2. 

Tost No. 3. 

Test Ho. 4. 

Test Ho. ’5. ■ 

8i/r 

Ill'' 

nr 

10|" 

12" 

Cracked 

Ko cracks. 

1"^ Cracks. 

2" cracks. 

2" cracks. 

Heavy. 

Nil 

Nil 

Nil 

Nil ' . 

ir 

111" 

11" 

11" 

12" 

Three. 

Three. 

Three. 

Three. 

Three. 

ir 

12" 

12" 

12" 

12" 

zr 

33" 

33" 

33" 

36" 

4,480 

3,696 

4,928 

4,928 

5,488 

5,992 

4,816 

6,048 

6,048 

6,608 

1,403 

1,292 

1,643 

1,643 

1,829 

135 
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149 

149 

152 


The maximum puu in eacn uu.j ' ^ ^ ^ . * .. 

aml tL tractive resistance per inch on the cross section are therefore aU based on the average pull. 

IIA Pr^neml -The follmvinsr further data of interest was obtained during these tests. 
The drawbar power required p^r bottom for 12" ploughing with No. 8 P. and 0. 3-Fnrrow 
Plough is 1,82(1 lbs., after taking into consideration tbe fact that the test was carried out 

2,000 ft. above sea-level. 

The tractive resistance in the section where hariali was growing was the same as m the 
dean land— although the grass roots certainly cause more draft, this extra draft was made 
rndn the dean land bv the extra resistance caused by tbe moisture havmg worked lower, 
a nee hariali h more prevalent in the lower areas of fields with its hollows and nullahs 
where the soil retains its moisture longer, the draft at the onset of the season when the 
average depth of the moisture is less will be heavier in those fields where the weed has 
obtained a stronger footing throughout. 

Ploiwh Shares.-One. of the two main objects of the 1933-34 season’s experimental 
work was to carry out further experimental work in connection with the life of plough 
Shares and to ascertain more accurately the most efficient and economical type of share 
Ir use under the working conditions found in the black cotton soil tracts of the Dharwar 
Distiict Dnritm the season three different kinds of shares were tried out as follows :- 
" " 7. lnt<-rnrtional Harvester Company (I. H. C.) Steel Shares (Agents :-Messrs. 

Voikart lirotlierB, inaimfactured by tke International Harvester Export 
Co, in tlieir P. and 0, Works, Canada). 
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TMs stare is a soft centred stare, wMct is Tbiiilt in ttrec sections— tte front «aEci liack 
facings are of tigt grade, teat-treated ctrome steel and tte centre section is of soft stetd. 
This construction is followed with tte object of overcoming any stock tte stare may 
receive when it tits large stones or tree-roots nnderneatt the surface. Stare 1, s<uit 
•as an exhibit to this report, stows tte result of one of ttis type of stare liitting Ji lai’gi* 
underground rock (Tte plough spring release was first put out of section in order to 
obtain this sample.) 

2. Cooper Solid Steel Stares (imported by the Cocjper Engineering Works, Satai^a, 

' and manirfactured by Messrs, Frite Boring, 42, Potsamnicrsfcrasse, Berlin). 

Ttis stare is a solid tigt tempered ctrome steel stare, and one of its outstanding points is 
ttat, although it is so hard a type of steel stare, the stock fioin uiiilergronncl rocks an<i 
tree-roots does not result in any breakage or bending. Even after tJie sliarc has i>ceii 
heated for resharpening the metal is so hard ttat it requires a long time for forging, 

3. Cooper Cast Iron Chilled Stares (manufactured by the Cooper Siiginec3ri!ig 

Works, Satara.) 

Tt(‘So sto.res did not stand up to the conditions of the test tine ho their being too britt h\ 

Two sep50*ate tests were carried out— 4lu‘ first wifli iwo sliurcs of the first two types 
jricntioucd a].>ovc and the second with three stareB of all three types jiboveinctitioiieci 
The following is a summary of the tours and acres worked by each set of stare 


Type of Siiare. 


Srd 

simrpeniBg. 


.H, , Ac. H. . Ac./ ::.H. Ac. H. Ac. H. Ac. 


L H.O. Son Centro Steel (2) 44-00 Ilf 28-05 7| 91-50 24M 0-45 .. 104-40 4^39 

Cooper Solid Steel (2) . 67-20 17| 58-60 15| 16-SO d] .. 141-40 37-20 

Semid Tests, i 

I, H. a Soft Central Steel (3) 31-15 ISJ 66-65 26| ' '28-00 11| 20-00 S| nlijirwi 

were fsdunpIt'Wiy 

. . flnishtti 

Cooper Solid Steel (3) . 181-23 721 91-40 36| ■ 60-65 23| 34-63 141 308-63 146*30 Tlif» «har<w 

ceniM util! Iiavi^ 

' twrti 


Cooper C. X. CMIlcd (3) 


9-35 3| 


ort'iirct 

9-05 3-1 ri! 

1 ttfi’fktt. 


The first tests were carried out with two-fum>w P, and iX ploiiglis imd the 
with three-furrow P. and 0. ploughs. The first toff: was earried onf at t fie bt'gfitiiiiig cif 
the season when the soil conditions elmnged so inueh that, the results obiiyned from these 
tests arc not of great valiice-™for example, the I. JL C. soft. I'eidered slei^f shares c'uiild only 
be worked for 45 minutes after their third resharpening hdmv ili,ey beroim,? useless. 
"The Cooper solid steel shares were then wiuked under Ihe saiiie noil cirnditioris and 
their second resharpening only lasted for a further 15| hours. As iiimitioned elHewhere, 
in this report due to tte late rains, ploughing work could ned start, in the true black cotton 


1 

i 


I 

i 
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soil belt until tbe second test was started and for these .both types of shares were working 
under the same soil conditions. At the beginning of the second test the I. H. C. soft cem 
tered steel shares were first worked in a field of 100 acres, but had to be changed after 
eompietiiig 12| acres w^ich were ploughed in' 31 hours 35 minutes. The Cooper solid 
steel shares were then worked under exactly the same conditions and did not require 
changing until 72-} acres had been ploughed in 181 hours 25 minutes working time. 
The soil for this work was lieav}^ in lime contents in certain sections. After the first 
resharpening the I. H. C. shares were next worked in good deep black cotton soil and 
lasted for 161 acres or 66 hours 55 minuteg, whilst the Cooper steel shares after their 
first resharpening were used for 36|- acres in 91 hours 49 minutes. During the second 
iuid third res]iarp<uiing tests both types of shares were used under exactly the same soil 
conditions and as will be seen from the above summary the total acreage ploughed by 
the set of 3 T. H, C. shares was 58| acres in 146 hours 30 minutes, and the Cooper shares 
were used for 147 acres in 368 hours 55 minutes. The solid steel shares, therefore, 
proved fur more satisfactory both under good and poor soil conditions and the three 
solid steel shares could have been resharpened a fourth time and used for further work 
if the season had not closed, 

Summar^,’—Tbe results of the 1933-34 experimental work can be summarised as 
follows : — , 

■1, ii/e of Tmcior.--As the Caterpillar 30 Kerosene Tractor has completed 
nearly 4,000 hours and as its maximum drawbar pull under test was 93*5 
per cent.of the manufacturer's original claim for the maximum drawbar 
puli of the new tractor and under Es. 800 had been spent on renewals, 
a miniiniim economic working life of 8,000 hours can safely be assumed. 

.Drawbar Pull : — 

(a) 'The drawbar required per bottom for 12'^ ploughing is, 1,829 lbs. at 2,000-ft, 
{b) The tractive resistance in sections^ where hanali grows is the same as; in 
clean land and extra draft caused by grass roots is ofcet by the, extra ^ 
resistance .caused by the moisture woikinglower down.in clean land. . 

3. Plough Solid steel shares, are. the most, satisfactory .type for deep- 

ploughing work in the conditions found in the Dharwar District, 

4, Fuel Consumption. The kerosene consumption for the Caterpillar 30 should 

be in the neighbourhood of 1* 9 gallons per hour and 5* 5 gallons per acre. 
The cost of kerosene should- be Approximately Es. 1-1-11 per hour and 
Bs. 3-2-2 per acre.,; k 


Jst Mag, 1934. 


E. MILLEE, 

General Manager, 
Development Department. 
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Ezplmmtonj note in connection with Tractor Oferating Cost Btaiement for Caierpillar ML 

Season 1933-34. 

Petrol. — -Tills figure is for tlie petrol used in starting tlie tractor. 

Lubricating Oi?,— “Engine Oil and Transmission Oil iiaye been included under, this 
Ixeading. 

Grease. — Grease and Trac Lubricant liave been included xinder this beading. 

Spare Parts. — All spare parts for the tractor and ploughs, including pioiigii shares aic 
included under this heading. 

Pailway Freight and Transport.— All railway freights on spare jiarts and oils, as well 
as the cost of sending the tractor to and from Gadag, transport on main and field roads and 
motor cycle expenditure incurred by the Supervisor are included. 

Depreeialwi.-— This item includes depreciation on two ploughs at 20%, part of the 
trailer at 20% and the Caterpillar tractor at Re. 1 per hour for 1,420 hours. 

Supervision — Other E^rpenses. — The Supervisor’s special allowance, railwa}' expenses 
for the Supervisor and drivers, stamps, stationery and telegrams and Camp Clerk’s salary 
are all included under this heading. 

0. P. G-. WADI, 

for General Manager^ 
Development Depart meni. 
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TEACTOE OPERATING STATEMENT. 

Period 1st Jimimry 1934 to 28tJi March 1934, 


TBxlOTOR UNIX No. I. 


DIRECT CHARGES. 


COST SUMMARY DIRECT OHAIiGBS. 


OVERHEAD CHARGES OWNER- 
OPERATOR. 


Locutloft. Gadag. 

1 Laboue. 

CiitcriJiltar 30 E. V. 

Drivers* 

Wages, 



Rs, A, P. 


Ploughing 0" 


OPERATION 

PLOirOllING 9" , , 



Ploughing iir 

298 4 0 

KAINTE- 

Thactor 

78 12 0 

nance. 

Ploughs, etc. 

30 3 0 

IRANSiX . 


13 12 4 


Bain.*;} . 

62 13 0 

GENERAL . 

Camp Movement . 

7 12 9 


THANvSPOUT, Gamp- 
IN(^ & lULF. TIME. 

37 4 8 




TOTAL . 

1 

528 15 3 


Fuel — Lubricants. 


Rs. A, 3?. Gals, Rs. A. P. Gals. Rs. A. p. Gals. Rs. A. P. Lbs. Rs. A. p. Rs. A. p. lls. A. p. Rs. a. p. Rs. a. p. 


6 2,66i 1,602 8 3 239 355 1 6 411 84 4 0 .. 

49| 20 12 4 .. .. .. 43 

. . . . . . . . • • . . 785 

3 1534 92 5 4 44 . 8.6 0 54 210,. 

684 41 3 3 .. .. .. 


528 15 3 253 ,V 274 3 9 2,9354 3,765 13 2 2434 363 7 6 4164 SO 5 0 828 10 0 206 4 0 1,582 11 0 1 5,090 5 8| 504—06.^ | 2,204—00 


1 ACATEEIALS. j 

8T.>are 

Parts. 

Repairs and 
Sundries. 

Rs. A. P. 

Rs. A. P, 

43 8 0 

80 11 0 

785 7 0 

185 9 0 

82S 10 0 

206 4 0 


-r. .tvcrc!!. 

Tote!- WoAod IntercBt. 


COST SUMSfARY 
OWNER- 
ORERATOJi. 


Cost per C'o.sl ]>er 
Hour, Acre. .* 


H. M. Rs. A. V. Rs. A. V, Rs. A. P. Rs. A. P. Rs. A. P. Rs. A, P. Rs. A. P. 


958 13 3 8,567 6 3 504—06,1 


122 5 11 
62 13 0 

10 9 0 59 9 0 ' 


1,334—30 
335—00 
130—35 
85—30 i 
160—50 
28—50 
122—40 
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TRACTOE OPERATING STATEMENT, {Including iniermt and 
Period 1 st Janiiarij 1934 to 28 th March 1934 , 


depreciation,) 


TJiACToii uxrr Xo. i. 


location, (jaclag. 




PLOUaHING G" 
OPlEATrON PLOUGHING O'' 
Ploughing lO*^ 
Tkaotoh . 

3UATNTE- 

NAXCE, Pj*OUG:is, EOJO. 
TKANSIT . 

■■ llAlNS . . . . 

aiaXEEAL , C'Am* JiroviMiUNa* . 

TBANSFOIIT, OA5IF- 
•ING A IDLE Tim 


TRACTOE GXIT No. I. 

- loeatioH. Cadag. 

( ^iiterpiliar £0. 


l^i.OUOIllNO 0" 
OPEEATION {•liOUGHiNa 9" 

Ploug .isu 10^ 

T,iA(T0U 

‘'NANCE, Ploughs, I. TO. 
;;tbansit . 

; Bains . 

'' •^ENEBAL . Caaif Movement , 
Transport, camp- 

INQ <fe liiiE TIME.: 


DIBECT CnABGES, 


COST BUMSmiY DIBECT {JDAEGES. 


OVIsiBlf EAD CHA:EG,KS OWNBIU ■ 

oPBBAim. otbIatoe.;,' 


PUEL—LrarJCAKTS. 


Gals. Ess, A. p. Gals. 


Lubri- 
cating Bate. 
Oil. 


Bs. A. P. Gals. Bs. A. P. Lbs. Bs. A. p. 


i E/r aiui 

Spare Kepairsaml 

Parts. Sundries. 


Acres 

Piouubed 


Time 
Worki'd 
in 3 tours. 


I "’‘'.'Cnf ■ 

i 


Bs. A. P. Ils. A. P. I :E.S. A. l\ 


.i£. M. lia, A. P. B.«. A. ic Brf. A. P. j ■' its, A. P. j A. V. j lU. A. l\ Bs, A. P, 


29 S 4 a 2472 - 2 CS 0 i) 2 , 6 G 4 1 ,G 02 


239 355 1 G 411 S 4 4 0 


95S 13 3 j3,r.rv7 0 3 I 504—0.^ 1,334—30 2 10 0 


78 12 0 
30 3 9 
13 12 4 
02 13 0 
7 12 9 I 
.37 4 si 


40 .} 29 12 4 


5 } 5 13 3 153 } 02 5 4 4 } 8 G 0 5 } 2 1 0 


084 41 3 3 


43 3 0 80 U 0 507 2 0 739 6 If) 

765 7 0 185 0 0 106 2 3 1,107 0 10 , 

.122 5 31 ; 

.. .. .. . 02:i.3 0 

ID 9 0 50 9 0 

.. .. ■ 57, 4' S- 


335—00 
130 — 35 ' i 
85—30 
lCiO-50 
;2a:---50' 
■122-40; 


1S7 Ift-; f 1,555: 0 - 0 [ 5,508 ' 7 7 | : 5 15 ti 10 S« f' 

47 2 0 : 1 766 11 7 1 *. !■ 0 ^ 


,, I, 7 6 ^ 47 2 0 f .. I 766 11 7 

2 ' 2 4 ■ 18 10 0 00 10 0 I 145^6 1 0 

I) ,- 5'10 10 8 § .» !■ ■] 252 7 11 

0 1 11 2'1 6'''0' '■' ■ .J 84 5, 0 ' 

0 no ■ S; S' 1 ' *. ■’ j 63 1 ,1 

.01 .2 17 0 7 . ' ■!'■ M, $ 3'. 


253 l| 274 3 9 2 , 936 } 1,765 13 2 243 } 363 7 6 1 410 } SO 5 0 S 2 S 10 Oj 260 4 Oj 1,582 11 0 j 5,010 5 S| 504 — 6 | | 2 , 201-00 


OVER] LEAD 
GflABGES 
CONTEACTOR- 
OPEUATOR. 

TRAN- 

S,IT & 

vwA 

visoCs 

MnlarJps. ..An.Rir 


PINAL COST SUMMARY 
GONTBACTOR-OPEEA- MEMORANDUM:, 
TO.E, 


Coat Cost Bate 


I . 11 $ 10 : ■; mo 2 § 11*663 ' D- 0 j 7,055 'B 5 | 




■ 10 2 
z $■ 0 

[i[ 4 
0 z'i: 

■ 0:,'l 

u 3 o-' 


TOTAL. per 


Aca. gjijpf.jjgQ Hour. Acre. Acre, 

Rs. A. P. Rs. A. P. Bs. A. p.| Rs. A. P. Bs. A. P. Bs. A. P. Bs, A. P. Bs. A. P. 

iV. li. — It will be noted tluit Bupervision charges haN^e . . . . 

. been omitted as this scheme, being of an experi- 
' mental nature, these charges were essentially out . . . . 

of all la’oportioii to t :e needs of a scheme consisting 

of only two tractors. Actually the cost of supervisinii 15 0 0 7,561 4 0 
amounted to Es. 6 - 12-0 per acre and wc consider that 
a ge eroxis llgure to inehidc against supervision and 
alliu l charges for a scheius of this size wouhl be 
Bs. 1 - 2-0 per acre. 


TibVC)To:R 

Ploughs 

OR 


EstI- ' i:r: 0 cprcci'ath»h ' Interest ' . o 
' lanf'cd I -.'at 'Bate. " at\Rate- : :■■ 13 

Tmivinse Xnmiut per per 

^ of ‘ Afnmm or Annum or 

. 8, port - lie,: i:per :>^ 

. : , ifemrs. iRwr. v; per'won 


Bs. A. p. , A. T. :;Es,:' A."' p. ■ 

Oattrr- . 8,000 0 U 1.420 K42s» 0 0 230 3 1 

pillar, ■ ■ 

Two ■ ■ . ■ i ... 

F. O. 2tt% 

No, 5. 909 5 2 .. I8l bill 54 D 2 


DbSOMPTION* 


: K«h 


i Pwt.' 


Per;' .. 

^ ' 'P 

m 

lie'll, r.. 

' .Airre.' 

, .fir 
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Es. 5«1 belt\|| upkeep only. 




*Byp and Transport. This includes Bs, 448 B/P to and from Bombay on Tractor, 




